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GIANT ALUMINUM 
100% TEXACO- 











Engines in Reynolds Metals Company Jones 
Mills Arkansas Aluminum Reduction Plant 
—one of the world’s largest internal com- 
bustion plants—include 18 Nordberg Gas 
Diesels, 9 of which are shown in the illus- 
tration. Each of these 9-cylinder, 2-cycle, 
gas-burning 3,600 h.p. Gas Diesel giants 
required 16 flat cars for transportation from 
factory to plant site. Texaco Ursa Oils are 


used exclusively. 





TUNE IN... TEXACO 
presents MILTON BERLE 
on television 
every Tuesday night. 
METROPOLITAN OPERA 
radio broadcasts every 
Saturday afternoon. 
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PLANT GAS DIESELS 
LUBRICATED 


URSA OILS 


Diesel Power and 


Reynolds Metals Company Diesels 
have used TEXACO URSA OILS ex- 
clusively since installation in 1943 


For eight years Texaco Ursa Oils 
have given the Gas Diesels in this 
mammoth installation trouble-free, 
economical operation. Eighteen 
giant Gas Diesel engines have de- 
livered full power, with minimum 
maintenance expense — thanks to 
Texaco Ursa Oils. 

Regardless of engine size, effi- 
ciency goes up and fuel consumption 
goes down when you lubricate with 
Texaco Ursa Oils. These fine lubri- 
cants resist oxidation, combat car- 
bon and sludge formation, keep 
ports open and rings free . . . assur- 
ing better compression and com- 
bustion. Texaco Ursa Oils stand up 
under heat or pressure. Engine parts 
last longer . . . you save on mainte- 
nance costs. 


Texaco Ursa Oils are approved 
by leading engine manufacturers. 
When you change to Texaco, you'll 
join the large group of satisfied 
Texaco users, as witness the fact: 


More stationary Diesel h.p. 
in the U.S. is lubricated with 
Texaco Ursa Oils than with 
any other brand. 


Let a Texaco Lubrication Engi- 
neer help you to get better engine 
performance with the Texaco Ursa 
Oil best suited for your operation. 
Just call the nearest of the more 
than 2,000 Texaco Distributing 
Plants in the 48 States, or write 
The Texas Company, 135 East 42nd 
Street, New York 17, N.Y. 


FOR ALL DIESEL, GAS 
AND DUAL-FUEL ENGINES 


Diesel Transportation 





**S8 Gaga. 


Dall 


EEL yo 


CYT CURR EELLELELE 
, *® 
Ns 


sqanunnuenn un eunninnnn 


‘ 


aanett 


Se Cs ee 


FLEXIBILITY FOR EVERY INDUSTRIAL USE 


PENFLEX FLEXIBLE METALLIC TUBING 


is made to meet every requirement of the 
power industry. From '%” ID. to 30” LD... . 
bronze, galvanized steel, stainless steel or copper 
... from an air compressor line to a diesel ex- 


haust, Penflex makes them all for the power 
industry. 

Coast to coast .. . border to border, Penflex 
installations prove the value of “Flexineering” 


the science of applying flexible tubing to fit the 


particular need of the power industry. When 
you require tubing or hose that is as tight as a 
pipe but flexible, safe at high temperatures 
free from metal fatigue . . . specify Penflex. 
Penflex manufactures a complete line of four 


wall interlocked and seamless welded corruga- 
ted flexible tubing . . . plus automatic barrel 
fillers, rivet passers, accessories and fittings. 
Write for the folder that will help your produc- 
tion—"’Flexineering.” 


Pennsylvania Flexible Metallic Tubing Company, Inc., 7236 Powers Lane, Philadelphia 42, Pa. 
Branch Sales Offices: Boston + New York * Chicago « Houston * Cleveland + Los Angeles 


aansee 
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ENFLEX 


HEART OF INDUSTRY’S LIFE LINES 


Copyright 1951 Penna. Flexible Metallic Tubing Co., Inc 
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Round-the-Clock Protection 


op o 
for your Diesel Engine 
. i ° 
with ee comet 


surface mounting with 
switch for 8, 17 or 31 
circuits. 


PRECISION Sicha wa 


ing, with switch 


PYROMETERS =" 


Every day that brings more material shortages 
makes your present diesel more valuable. Parts may 
soon be hard to get, and breakdowns will be 
more costly. Under such conditions, your diesel should 
have the ultimate in protection. Alnor precision-built 
pyrometers bring you round-the-clock 
protection ... assure first-rate engine 
performance . . . first-rate profits. 
Alnor pyrometers give an instant check on 
individual exhaust temperatures, anticipate trouble 
from pre-ignition, detonation, overloading or VS FAR, tos 
- : switchboard or 
breakdown of lubrication. Such continuous = fiush mounting, 
protection reduces maintenance time and expense to with switch for 2 
a minimum—increases efficiency and operating '° '6 circuits. 
economy. That's the type of protection so many 
diesel manufacturers are seeking when they 
specify Alnor pyrometers as original equipment. 
Ask your Alnor representative now about 
these rugged, low-cost instruments. He'll be glad to 
help you choose the type of Alnor pyrometer 
and thermocouple exactly suited to your 
requirements. In the meantime, send for bulletin TYPE ET, horizontal edge- 
4361, describing the complete pyrometer wise Pyrometer with se- 


line—use this handy coupon. lector switch for 8, 17 or 
31 circuits. 


_ 
v is Testing Loner 
wise 470 N 
\ renee? 10, ™ 1 
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How many different Bearings: 


° 
There may be 20, 40 or more variations and combinations of alloys and 
designs in the sleeve bearings. One engine may require different bearing 
alloys for main bearings, connecting rod bearings, camshaft bearings, 


as long-time specialists in research, design and manufacture of sleeve 
bearings, we specialize in variety. Our six manufacturing plants 
produce sleeve bearings and bushings 1n a wide range of material 


piston pin bushings and water pump bushings. That’s one reason why, 


combinations and sizes, in quantities from dozens to millions. 


eiay \ Send for handy Bulletin for your reference file. It shows the “field of useful- 

- ’ ness" for a wide range of bearing alloys, and provides a ready reference on 
Nee “oe ; \ bearing applications for your library. 

' FEDERAL-MOGUL CORPORATION, 11041 Shoemaker, Detroit 13, Michigan 


SLEEVE 


BEARINGS 
OVER FIFTY YEARS OF CONTINUOUS BEARING EXPERIENCE 
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Cummins Custom-built Diesels 


Built 


Hot once 


Best buy in power is the 
engine that’s built best 


Cummins Diesels have an outstanding record and 
reputation in a wide range of Diesel applications. 
And here’s one reason! 

Rugged, lightweight, high-speed Cummins Diesels 
perform better because they’re built better, under 
strictest quality control methods. Moreover, each 
engine is actually built twice! After initial assembly, 
each engine is run in on the test block. Then it is 
torn down and carefully re-inspected — and after 
that it is re-assembled and tested again, 


Such extra care in precision building ...Cummins 
exclusive fuel system ... reliable world-wide service 
and parts organization ...enable Cummins users to 
get peak performance ... hess ‘““down-time’”’ and more 
rugged, dependable power. 


Better contact your Cummins dealer. He has more 
facts to show you about making more profits, 


Diesel power by AX 
CUMMINS «: 


CUMMINS ENGINE COMPANY, INC.» COLUMBUS, IND. 


EXPORT: CUMMINS DIESEL EXPORT COP?ORATION 
Columbus, Indiana, U. §. A. * Cable: Cumdiex 
Lightweight High-speed Diese! Engines (50-550 hp) for 
On-highway trucks « off-highway trucks « buses « tractors « earth 
movers « shovels « cranes « industrial locomotives « air compressors 
logging yarders and looders « drilling rigs « centrifugal pumps 
generator sets ond power units « work boats and pleasure craft. 
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AND PROGRESS 

















ABOVE 


Sterling Viking Diesel 
8 cylinder generator 
set rated at 600 KW. 





LEFT 


Sterling Viking Diesel 
6 cylinder marine 
engine with reverse 
gear, rated at 665 HP 
in continuous service. 


Descriptive bulletins 
on these and other 
Steriing Viking Diesel 
engines from 150 
to 1000 BHP will be 
sent on request. 





POWER to move ships and trains, to operate Engineering progress is a second reason for 
machinery or to light airports, means much Sterling preference. The best evidence of what 
more than merely installing an engine. constitutes success in engine design and perform. 
Fifty years of experience...broad and success- ance is when customers come back for more. 
ful experience in applying power to just about) We have the present day orders, facts and fig- 
every conceivable use is one of the reasons why — ures to show every marine and industrial user 
Sterling engines are held in such high regard of power that Sterling’s first 50 years marks 
the world over. just the beginning. Talk to a Sterling Engineer. 


@ Depend upon Sterling 
Diesel Power for 
Locomotives, Generator 


Sets, Commercial and 


\. MARINE AND INDUSTRIAL Fishing Craft, Lift Bridges, 


4 Ventilating Systems, 
Sterling & od & ¥ oe 2 G Drilling Rigs, Ete. 
| yf ‘ 


STERLING ENGINE COMPANY + 1270 Niagara Street + Telephone Lincoln 0382 + Buffalo 13, New York 
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—BUT WITH HOW MANY 
SHADES OF DIFFERENCE? 


When they're delivered to the buyers a 
number of Diesels may be identical in make and 
model. But in actual use... working in different 
plants and climates . . . differently loaded, operated 
and serviced .. . the “identical’’ Diesels soon differ 
even more than just a shade. That's one reason the 
lubrication which seems ideal in one particular 
case may cause a similar Diesel working elsewhere 
to run up unnecessary downtime. 

You can guard against the adverse effects of 
such variables .. . against the improper lubrication 
of your costly Diesels . . . by calling in a Cities 
Service Diesel Lubrication specialist. He knows all 
types of Diesels and their lubrication; he knows 


practical plant procedure, too. That's why the 


CITIES 


QUALITY PETROLEUM 
PRODUCTS 


SERVICE 


Diesel Power and Diesel Transportation 


Diesel lubrication schedule he will be glad to 
develop especially for you can provide far better 
protection for your Diesels—and for your profit 
showing. Contact the Cities Service office nearest 
you, or mail the coupon now for booklet on 


“Diesel Engine Lubrication.” 


The Cities Service complete 
line of top quality petroleum 
products includes a Diesel 
lubricant for every 


operating condition. 


CITIES SERVICE OL COMPANY 

Sixty Wall Tower, Room 907 

New York 5, N. Y. 
Please send me without obligation your booklet 
Diesel Engine Lubricaticn. 


Name 
Company 


Address 








It’s time we got working mad! 


As we listen to the latest insults from 
Moscow, we’re likely to get fighting 
mad. 


Instead, we'd better use our heads 
and get working mad. 


It is clear by now that Stalin and his 
gang respect just one thing—strength. 
Behind the Iron Curtain they’ve been 
building a huge fighting machine 
while we were reducing ours. Now 
we must rebuild our defenses—fast. 


As things stand today, there is just 
one way to prevent World War III. 
That is to re-arm—to become strong— 
and to stay that way! 


This calls for better productivity all 
along the line. Not just in making 
guns, tanks and planes, but in turn- 
ing out civilian goods, too. 


Arms must come first. But we must 
produce arms at the same time we 
produce civilian goods. 


We can do this double job if we all 
work together to turn out more for 
every hour we work—if we use our 
ingenuity to step up productivity. 


All of us must now make sacrifices 
for the common good. But we're 
working for ihe biggest reward of all 
—peace with freedom! 





FOR A FREE COPY OF “THE MIRACLE OF AMERICA” 


MAIL THE COUPON to Public Policy Committee, The Advertising 
Council, Inc., Dept. B.P., 25 West 45th Street, New York 19, N. Y. 


Name 
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STANDARD 
ENGINEER’S 
REPORT 


DATA 


wuanicanr ROM Dolo Vil 
50 dicsh g 
ee Ap ce gas get 


LOCATION Cals prom Arizona bp x Pacific. asl 


rinm Bgcktal Corp, Kou Francisco 


Only 3 ring jobs on 50 engines in 1/2 year’s operation! 


LUBRICATED WITH RPM DELO OILS, only three of the 50 
heavy-duty diesel engines, used by Bechtel Corpora- 
tion in building the great "Super Inch" pipeline, 
required ring replacements in 14 year's work. No 
bearings were replaced. 


DIESELS OF ALL SIZES up to D-13000 models were on 
the job. Here four Caterpillar D-8's "walk" a pipe 
section into place along side the trench. There's an 
RPM DELO Lubricating 0il for every diesel 


NOW... 


| FREE BOOKLET On 
You can cut engine wear 7 
tale as much as 85% the RPM DELO Oils 


gives you complete 
information. Write 
or ask for it today 


Reeenrennnece 
weet ecen ee eee 


ADEMARK “RPM DELO” REG US. PAT OFF 





STANDARD OIL COMPANY OF CALIFORNIA @ San Francisco 


THE CALIFORNIA OIL COMPANY @ Barber, N.J., Chicago, New Orleans 
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WHEN BUILDING "SUPER 
INCH", biggest and 
longest gas pipeline 
in the world, equip- 
ment worked under 
every condition—in 
knee-deep dust, wa- 
ter, mud, sand an 
rock; inextreme heat 
and freezing cold. 
The trench, 54 feet 
leep and 44 inches 
wide, was dug across 
deserts, farm areas 
and mountains from 
Topock, Ariz., to Oak- 
land, Calif. The 34- 
inch pipe, welded, 
asphalt-coated and 
paper-wrapped on the 
job, was handled by 
special off-center 
tractors at righ 





How RPM DELO Oils reduce wear, corrosion, 
oxidation in Tractor, Truck and other 
Heavy-Duty Engines 


Contain aaron additives 
metal-adhesion qualities 
whether hot or cold, 


that 
. protec 
running or 


provide 
t parts 
idle. 
Anti-oxidant resists deterioration of 
0il and formation of lacquer prevents 
ring-sticking. Detergent keeps parts 


clean helps prevent piston scuffing. 


Special compounds corro: 
bearing metal 


stop 
and foaming 


ion of any 
in crankcase, 











FOR MORE INFORMATION about tl 
leum products of any kind, 
nearest distributor handling 
any of the companies listed below. 


3 or other petro- 
your 


call 


name of 
write or 


STANDARD OIL COMPANY OF TEXAS © El Paso, Texas 
THE CALIFORNIA COMPANY « Denver, Colorado 








His skill, based on 40 years of service, goes 
into the G-E engine-driven generators you buy 


The high quality of thousands of G-E 
synchronous engine-driven generators 
now on the job is the direct result of the 
skills of men like Machinist Seymour. 
Kenneth has devoted more than four 
decades to serving G-E customers. Jobs 
like his call for top-grade craftsmanship 
the close tolerances de- 


tO maintain 


manded by G-E production standards. 


DEPENDABILITY AND HIGH OPERATING 
EFFICIENCY are characteristic of every 
G-E synchronous generator. Past per- 


formance records of these sturdy, 


You can put your confidence in— 


G.E. a 


“buy” word for purchasers of power- 


efficient machines have made 


generation equipment. Apparatus Dept., 


General Electric Co., Schenectady §.N.Y. 

















GENERAL @@ ELECTRIC 





Powered to give it built to take it 


Exide DIESEL STARTING BATTERIES 


Start your Diesel engines with Exide... the 
battery that’s built specifically for the job. It’s a 
product of long development and endless testing 
to give you top-cranking performance under the 
most severe operating conditions. With Exide 
Batteries you get 


Quick breakaway and high cranking speeds. 


RUGGED CONSTRUCTION for hard service. 


\e 


| 


EXTRA LONG LIFE —low depreciation, less fre- 


quent replacements. 
LOW COST maintenance. 


Use Exide Diesel Starting Batteries for all 

heavy-duty service ...in buses, trucks, tractors, 

off-the-highway equipment, ships, power plants, 

Diesel-electric locomotives. 

THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 2 


Exide Batteries of Canada, Limited, Toronto 
bexide Reg. Trade-mark 1 Pat, Off 


’ WHEN IT’S AN Exide 


YOUR DIESELS START 


DEPENDABLE BATTERIES FOR 63 YEARS 


1951 
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ABOUT FAIRBANKS MORSE 
DUAL FUFL ENGINES 























Over 160,000 hp. sold—128 
engines—more than any other 
manufacturer. 


Savings reported over 50% 
in fuel cost. 





Field conversion parts avail- 
able for many models. 


Basic Fairbanks-Morse design 
advantages—2 cycle, low 
rpm, low BMEP, fewer mov- 
ing parts, proved record of 
performance. 














Model 31: Up to 3500 hp. 





Wherever natural or sewage gas is available, 
diesel plant operators are producing lower cost 
kw-h by converting to dual fuel—or installing 
new dual-fuel engines. Leading the trend in this 
relatively new diesel development is Fairbanks- 
Morse, with field conversion parts for many 
popular sizes of Fairbanks-Morse diesels—and 
with a growing line of factory-built dual-fuel 
engines.* If you haven’t thought of the savings 


Model 33: Up to 2000 hp 


A dure Way fo Get lower Cost kwh! 


dual fuel operation can bring to your plant— 
you should. When you do, think of Fairbanks-Morse, 
for no other manufacturer has equal experience in 
building, installing and servicing dual-fuel engines! 
The benefits of this experience are yours for the 
asking. Fairbanks, Morse & Co., Chicago 5, 
Illinois. 


*Write for information, stating size and type of 
engine in which you are interested. 


DIESEL AND DUAL-FUEL ENGINES ¢ 
ELECTRICAL MACHINERY © PUMPS © 
SCALES © DIESEL LOCOMOTIVES « 
HOMEWATER SERVICE EQUIPMENT e@ 
FARM MACHINERY 





Model 38: Up to 2000 hp. 
(Opposed-Piston type) 


ANNOUNCING... 


The NEW SHELL 
ROTELLA OIL 


(Extra Heavy Duty Type) 


“,»» exceeds every accepted performance 
Standard for oils in its class” 


OUTSTANDING MUCH LOWER - GREATER ENGINE LIFE 
PISTON CLEANLINESS RING DEPOSITS Recognized laboratory engine tests are 


important in establishing qualifications of 
The new Shell Rotella Oil Ring-plugging tests are really lubricants to meet strict requirements. 
stands out in the very top tough, yet new Shell Rotella More important to operators, however, is 
bracket with respect to Piston Oil came through stiff com- the tremendous increase in engine life and 
Cleanliness, providing convinc- petition with a remarkably the consequent reduction in maintenance 
ing proof of its ability to keep low ring deposit rating . . . far expense and time out-of-service that the 
contaminants out of the below the established passing new Shell Rotella Oil is contributing to 
critical zone in which wear is mark! fleet operation under today’s conditions. 
concentrated. 











NEW SHELL ROTELLA OIL... 
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up Cleaning action... 


Even greater anti-wear protection 


e+. anticipating the needs of 
today’s high performance fleet 
engines 


Tovay’s hauling conditions are imposing 
greatly increased demands upon fleet en- 
gines .. . and the lubricants selected to keep 
them running. At the same time these high- 
performance engines are expected to turn 


in ever-increasing mileage records between 
overhauls. 

For these reasons, and because even 
greater performance will probably be ex- 
pected as time goes on, the detergent- 
dispersant and anti-wear qualities of Shell 
Rotella Oil have been markedly increased. 

Operators using Shell Rotella Oil in the 
past will find an even greater latitude in 
maintenance procedures. 


“WAY LIFE EXTENSION FOR BUSY ENGINES 


Remarkable detergent-dispersant action 





The ability to suspend contaminants has been 
deliberately stepped up in the new oil. Field 
tests on vehicles, in widely varying kinds of 
service, prove conclusively that this greater 
detergent-dispersant action extends mileage be- 
tween overhauls. 


Drastic sludge reduction 





Operators who have been having sludge troubles 

. with clogged pump screens, burned out 
bearings, or clogged oil ways... are urged to 
find out for themselves how remarkably clean 
those engines will remain while using this new 
anti-sludge Shell Rotella Oil. 
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3. Positive Anti-acid action 





New Shell Rotella Oil directly counteracts the 
acid action of fuel combustion products in the 
vital top-cylinder zone . . . with correspondingly 
great reduction in wear. This protection is ex 
tremely important in the operation of intermit 
tently loaded engines. 


Extends time between engine overhauls 





New or reconditioned engines. . . 
fuels of widely-varying quality ... in all kinds 
of fleet service ... have demonstrated an im 
portant extension of in-service time. This gain 
results from improvement in several 

basic respects: freedom from sludge 

and ring-clogging, increased valve 

life and greatly reduced wear. 


operating on 





-Longer life 


q°° GENERATORS 


20 KW through 150 KW at 1200 RPM 
20 KW through 200 KW at 1800 RPM 


DC GENERATORS 


20 KW through 90 KW at 1800 RPM 
20 KW through 75 KW at 1500 RPM 
20 KW through 60 KW at 1200 RPM 


Next to dependability, longer life is the 
chief consideration in the selection of an 
efficient electric power source. That's 
why Delco generators rate high with 
engine manufacturers and assemblers 
the country over. For Delco delivers .. . 
gives you low annual costs . . . perform- 
ance and efficiency, hand-in-hand, 


The features of the Delco generator 
design pay off in advantages of size, 


AI) 


DAYTON OHIO 


SALES OFFICES: Chicago + Cincinnati + 


Cleveland 


weight and compactness. And many 
features of construction and items of 
equipment which might normally be 
classed as extras, remain standard with 
Delco. 


Power range of Delco generators for 
engine-driven stand-by and _ portable 
equipment is from 20 through 200 KW.— 
AC and DC—1200, 1500 and 1800 RPM. 
Any of the sales offices listed below will 
be glad to supply detailed information. 


DELCO GENERATORS 


DELCO PRODUCTS, Division of General Motors Corporation, Dayton, Ohio 


Dallas + Detroit + Hartford + Philadelphia + St. Louis 
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ua RAW WATER IN RAW WATER OUT 


_ Above: Piping and 
control layout. Upon 
failure of air pres- 
sure, valvesin by pass 

_ lings will close and 

- volve in row water 

Hine will open provid- 

ing maximum cooling. 


Below: Powers No. 10 
Gir operated regu- 
lators in jacket water 
cooler line to engine. 


ieee 


Cost per kwh cut 
from 11.4 to 8 mills. 


POWERS Pneumatic Temperature Controls 
Help Freeport, N. Y. Light and Power Plant 
Reduce Costs and Increase Efficiency 


With a total capacity of 17,310 h.p., Freeport, N. Y. has one 
of the largest municipally owned diesel-electric plants in the 
4 ae . United States. Knowing the importance of accurate regulation 


a “FE F8 oof jacket water and lube oil temperatures, Chief Engineer 


Powers pteumatically controlled valves 


Thomas Moore selected Powers compressed air operated 
controls for the Nordberg Diesel shown above, which has 





VW ; y Jam reduced cost per kwh 30‘. 


la 


. Greater Safety and Reliability of Powers pneumatic control 

assures correct jacket water and lube oil temperature regardless 
of load or seasonal changes. Accurate temperature control— 
improves lubrication, cylinder liner wear and reduces piston ring 
replacements; minimizes danger of piston seizure and sludging, 
reduces fuel and lube oil consumption. Cost? . . . about the 
same as a set of new piston rings. 


With both pneumatic and self-operated regulators we may be 
able to help you select the type that will give better temperature 
control. Fill out coupon below. There’s no obligation. 
THE POWERS REGULATOR CO. Established 1891. Offices in 

Over 50 Cities, See Your Phone Directory 


= —_ aa ee ee oe a a a ee ee oe ee ee eee ee ee ee ee ee ae © 
(0-10) 
The Powers Regulator Co., 2771 G.eenview Ave., Chicago 14, Illinois 
Have engineer call to study our requirements for better jacket water temperature 
control. 
Name of Engine 
or Compressor 





Your Nome 


Address 





City 
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The dirt that hurts eco 


That's the dirt you can’t see! It’s the dirt that engines 
suck in wherever—and whenever—they’re running .. . 
the abrasive dirt that gets into the oil stream and 
ruins engines. 

Unless you filter out this destructive load 
for expensive repairs, for costly lay-up time. 

Solution: the Purolator Micronic* Oil Filter. 
Purolator’s element traps abrasives measured in 
microns (.000039 of an inch) . . . provides a filtering 


you're in 


Protect your Power with... 


PUROLATOR PRODUCTS, INC 
Rahway, New Jersey and Toronto, Ontario, Canada 
Factory branch offices: Chicago, Detroit, Los Angeles 


* 


. as _ ai’ 
ins Oe “. _— 
¥ fm 


b BteFtag 


fad 
a” oe 


me oy Diesel DW21 Tractor and No. 21 Scraper equipped with 
0. 27 cable control. Power-protected with Purolator Oil Filters. 


area as much as 10 times that of old-style oil filters... 
won’t warp, distort or disintegrate. 

For fuel oil, this means the complete filtration 
essential because of close tolerances of injector tip 
orifices. 

For lube oil, a Purolator* assures less wear on hard- 
working bearings and other vital parts. 

Whatever your filtering problem, let our engineer- 
ing staff show you how to solve it! 

*Reg. U. 8S. Pat. Off 


’ 


PURQLATOR 
MICRONIC OIL FILTER 
“FIRST IN THE (\) FIELD OF FILTERING” 
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lnother Example 
of 


Lffc tent Power 


at Lower Cost 


How to trade engine heat for cold cash! 


If you're a technical man, you lmow that an 
engine simply converts the heat of fuel com- 
bustion into usable motion or power. You also 
know that there’s always more or less unused 
heat that must be dissipated or somehow dis- 
posed of. In the installation of sizeable engines 
this becomes a costly problem, involving ex- 
pensive cooling equipment and valuable space. 
Here again, recent Cooper-Bessemer develop- 
ments are saving money. For example, hundreds 
of big Cooper-Bessemers like those shown 
above are used in stationary service. Because 
of Cooper-Bessemer developments such as the 
gas diesel, gas engine supercharging, and 
other advancements, much more combustion 


heat can now go to produce power, leaving 





much less waste heat to be dissipated. Thus 
the cost of cooling equipment, piping and in- 
stallation, is now greatly reduced. It’s a huge 
plus saving over and above the gains of greater 
fuel economy and increased power. 

Far-reaching developments like these are con- 
stantly being worked out at Cooper-Bessemer. 
If you have a stake in power, be sure to find 
out about the new things being done by one 
of America’s oldest engine builders. 





The 
Cooper-Bessemer 





New York Washington, D. C. Bradford, Pa San Francisco Houston 


Greggton, Pampa and Odessa, Texas Seattle Tulsa Shreveport 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Dallas 
St. Louis 
los Angeles Chicago Caracas, Venezuela Cooper-Bessemer of Canada, Ltd., Halli 


fax, Nova Scotia Gloucester, Mass. Calmes Engineering Co., New Orleans, La 
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THE NEW PISTON RING MATERIAL FOR TOUGH SERVICE 
IN HEAVY DUTY DIESEL AND GAS ENGINES 


j Cyclan ts toucH, S2rZ é a WITH PLENTY OF TENSION, BUT NOT BRITTLE 
eX Hy 8 
Ce: oe) OF ORDINARY IRON 


‘ 
it = A 


°) Cyclan HAS TWICE THE BREAKAGE RESISTANCE 


ry) Cyclan WILL NOT CHANGE a) STRUCTURALLY UNDER HEAT 


A Cyclan WITHSTANDS IMPACT, HAMMERING, FLEXING 


ACh 
{1 
anath 
> Cyclan witHstanps ( } ij \/ 


XK 


e a.) 


* 
G Cyclan RESISTS WEAR FAR BETTER THAN STANDARD RING IRON 


Write for complete information 


Sealed Power 


SEALED POWER PISTON RINGS - PISTONS 
CORPORATION CYLINDER SLEEVES 


MUSKEGON MICHIGAN 
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“You Build for your own 


and your country’s future 


when you save...” 


BENJAMIN F. FAIRLESS 


President, U. S. Steel Corporation 


“A free economy, such as ours, is built on the savings of the people. And the 
future security of America depends on the initiative and the growth of every 
citizen, We in U.S. Steel encourage our employees to join the Payroll Savings 
Plan, and we are proud that the National Tube Company, one of our subsidi- 
aries, was the first of the large industrial companies of the nation in 1950 to 
have more than 80% of its employees participating. Remember, you build for 
your own and your country’s future when you save.” 


Mr. Fairless is not expressing a personal opinion, nor is he 
speaking for other far-seeing executives when he tells you 
that our economy is built on the savings of the people and 
a man builds for his own and his country’s future when he 
saves. 

Actually, Mr. Fairless is merely putting in words the 
thoughts and action of the millions of employed men and 
women who now hold more than 50 billion dollars in U.S. 
Savings Bonds. 

$50.000,000,000! Who sold all those bonds to millions 
of people? The answer is, nobody sold them. 

80C¢ of the employees of the National Tube Company... 
75%« of the employees of Carnegie-Illinois Steel Company 
... thousands of employees of other U.S. Steel subsidiaries 
...more than 8 million employees of other companies 


bought U.S. Savings Bonds and are buying them every 
month on the easy, automatic Payroll Savings Plan. Their 
employers merely offered these men and women an oppor- 
tunity to save for their future. There was no pressure, no 
emotional appeal. 

How does empleyee participation in your Payroll Sav- 
ings Plan match up with the 80% of National Tube, the 
75% of Carnegie-Illinois? Or, perhaps you are one of the 
relatively few large companies that do not have a Plan? 
In either case, wire or write, Savings Bond Division, U.S. 
‘Treasury Department, Suite 700, Washington Bldg., Wash- 
ington, D.C. Your State Director is ready to help you with 
a package plan—application blanks, promotional material, 
practical suggestions and all the personal assistance you 
may desire. 


The U.S. Government does not pay for this advertising. The Treasury Depart- 
ment thanks, for their patriotic donation, the G. M. Basford Company and 


DIESEL POWER AND DIESEL TRANSPORTATION 


March, 1951 





Delco-Remy heavy-duty 12-volf cranking motor 
with frame mounted heavy-duty switch 


- 
- i 
ge 


SERVING THE 
DIESELS 

THAT SERVE 
AMERICA... 


Diesel engines have been adopted for 
scores of applications, because Diesels 
have proved themselves to be dependable, 
economical sources of power. And Delco- 


Remy electrical equipment fills the electri- 
cal needs of many of these Diesel engines. 


Manufacturers and users of Diesel engines 
AY QMITED™s DELCO-REMY—A UNITED MOTORS LINE have learned through experience that 


\ Service Parts and Delco Batteries slco-Re > : 2e iesels 
eRe fadindiie Setneadiann Canis Delco-Remy helps to keep Diesels on 


‘4 OTORS “ UNITED MOTORS DISTRIBUTORS the job. 


Deleo Remy 


DIVISION, GENERAL MOTORS CORPORATION 
ANDERSON, INDIANA 


DELCO-REMY e WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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A DE LAVAL'PURI-FILTER’ 
THROWS ALL THREE OUT 


Dirt, water and carbon are all promptly 
removed from diesel lubricating oil by the 
De Laval “Puri-Filter.” Dirt is thrown out and 
stored in the bowl of the centrifuge. Water is 
separated from the oil and continually discharged 
to waste. Then the purified oil is passed through 
filters which remove all remaining impurities 
including colloidal carbon. 


The “Puri-Filter” is the surest way there 
is to make certain that diesel lubricating oil is 
properly clean — it leaves absolutely nothing in 
the oil that can contaminate it or clog the lubri- 
cation system of an engine. Ring sticking is 
minimized; bearing life is increased. 


The De Laval “Puri-Filter” yields other 
advantages. For example, it does not remove 
valuable additives from the oil. Moreover, it 
speeds up engine inspection and takes the curse 
off one of the dirtiest jobs in the power plant— 
crank case inspection. 


@ Ask for Bulletin DL-1. 


THE DELAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


FOR DIESEL LUBRICATING OIL 
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Here's Why 


EVAPORATIVE COOLERS do your job Better 


1. QUALITY IN ALL PARTS — 
Evaporative Coolers have Aerofin spiral fin coils, which 
are tops for long life and efficiency in liquid cooling. 
“Buffalo” aluminum wheel, hollow-shaft “mixed flow” fans, 
unexcelled for quiet delivery, supply the air for evaporation. 
Quality “Buffalo” pumps recirculate the spray water. In 
fact, quality construction through and through assures you 
a permanent unit that will save you many a “headache” 


later on. 


f, 


4 


2. SIMPLIFIED 3-SECTIONAL DESIGN 
installation (sections pass through ordinary building open- 
ings) and simplified maintenance. Sections are in standard 
ized units — blower head, coil and tank sections. 


3. OTHER ADVANTAGES — include compact size, easy 


operation, water economy, indoor or outdoor installation. 


means easy 


WRITE FOR BULLETIN 3666. Look over 

the specifications, and you'll agree that these 
high-quality coolers pay fo- 
themselves in performance. 


ST 


¢ } ar * 
BUFFALO FORGE COMPANY 


140 MORTIMER ST. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


EVAPORATIVE COOLERS AND AXIAL FLOW FANS FOR COOLING 
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BUFFALO, N. Y. 


Branch offices in all Principal Cities 


MOBILE AND STATIONARY DIESELS 





KEEPING UP T0 DATE ON 


Graphitic Iron Piston Rings 


HAS PAID OFF IN 
BIG PROFITS! 


@ “Much has been published about Cook 
piston rings—but I keep up-to-date by using 
them—I see the results. 


“Recently on changing to a heavier fuel I en- 
countered difficulties. From a Cook Engineer 
I learned that Cook had developed a special 


ring to meet these new conditions. It corrected 
my trouble. 


“Then I was disturbed with crankcase pressure 
build-up. Again I learned Cook had the ring 


to correct this condition. 


“Over the years, Cook has helped me eliminate 
cylinder lacquer—blow-by—high rate of cylin- 
der wear frequent ring replacement and ring 
breakage—just to mention the more important 
ones. 


“Yes, in using Cook Rings I buy experience, 
because I get ‘job engineered’ rings for my 
specific conditions. 


“Take a tip from me—keep up-to-date on Cook 
Rings—it will pay off in big profits.” 
* * * 


C. Lee Cook Mfg. Co., Incorporated, Louisville, Ky. Branch offices 
in Baltimore, Boston, Chicago, Cleveland, Houston, Los Angeles, 
Mobile, New Orleans, New York, San Francisco and Tulsa. 


GRAPHITIC IRON 


PISTON RINGS 
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America’s Great Production Machine—once 
again the arsenal of democracy— runs on oil and 
grease. And, among buyers of industrial lubricants, 
Socony-Vacuum is the first-choice supplier! Here’s 
Wy... 

Famous Gargoyle lubricants are unsurpassed in 
quality —constantly improved by Socony-Vacuum 
research. They are backed by 85 years of lubrication 
experience ...are recommended by more machine 
builders than the products of any other oil com- 
pany. Performance records, in thousands of plants, 
prove they help increase production, reduce fric- 
tion and power losses, lower maintenance costs. 


Socony-Vacuum — with more lubrication engi- 
neers serving industry than any other oil company 
can help improve production performance in 
your plant. Why not give us a call? rs 
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Socony-Vacuum 


Sib wicca 


WORLD'S GREATEST LUBRICATION KNOWLEDGE AND ENGINEERING SERVICE 


SOCONY-VACUUM OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY © GENERAL PETROLEUM CORPORATION 
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Editorial: 





Business and the A-Bomb 


A-Bomb attacks and plant defense are quite 
far afield from our usual coverage. In this day 
and age, however, it is a vital matter superim- 
posed on every phase of our living. The utter 
inability of our minds to grasp the full horror 
of such an event leads to a tendency for half- 
hearted action. 

Then there is the other extreme where over- 
zealousness, fostered by a strong sense of respon- 
sibility and the more lurid accounts of disaster 
to come, leads the busy executive to excessive 
and often mis-directed planning. Guidance is 
needed to avoid some of the more glaring fiascos 
of the last war; some of the aluminum and iron 
drives. for example. that resulted in sacrifice 
of the individual, only to have the piles of metal 
stand uncollected. 

Where does one obtain such guidance? Major 
emphasis has been placed on defense of the in- 
dividual. and good sound sense used. too. but 
competent advice with respect to plant structures 
and facilities is not so widely available. We 
recently located such data in a form that made 
a lot of sense to us. and we would like to pass 
it along. 

This report entitled “Your Business and the 
A-Bomb” was prepared by the staff of the Re- 
search Institute of America, an organization 
counting some 30.000 business firms and their 
executives in its membership, and serving them 
by preparing such special reports. 

It will only be possible to highlight this mate- 
rial here, so we earnestly advise that an attempt 
be made to obtain the full text from the Institute 
offices at 292 Madison Ave.. New York 17. N. Y. 
Supply is limited and will probably be re- 
stricted to responsible management personnel. 

The approach to the problem suggested is. 
first. to understand throughly just what you face ; 
next. to determine your vulnerability: then to 
appraise your rights from and obligations to the 
government: and finally to take the concrete 
steps advisable on the basis of this evaluation. 

The report emphasizes that the chances of an 
individual business being hit is slight. Even in 
target areas there are technical difficulties in ae- 
curate long range bombing. and. according to 
informed estimates of Russian capabilities, such 
hombings are most likely to be a “one shot” 
affair. 

Vulnerability depends on location. neighbor- 
ing industries and facilities, type of construction 
and degree of dependence on utilities that are 
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likely A-bomb targets. The effects of aerial 
bursts, considered the most likely kind of attack, 
have been well publicized. The three major ef- 
fects are blast. fire and radiation. 

If you are so unfortunate as to be in the one- 
mile cirele under the explosion, you've had it. 
If beyond this area, shoring, bracing and general 
strengthening will give structures blast  resist- 
ance. Fire hazard calls for establishment of a 
vood fire fighting system. as selfcontained as 
possible. The danger of radiation has been great- 
ly exaggerated, lor good sound dope write to 
Superintendent of Documents, U. 5. Government 
Printing Office. Washington 25, D. C., for “The 
Effects of Atomic Weapons”, costing $1.25. 

Both primary and secondary effects. falling 
debris. fire. ete.. must be considered in the dam- 
age control plan. Protection must be afforded to 
machinery and equipment on the basis of essen- 
tiality. difficulty of replacement, degree of de- 
structability, ete. Alternate arrangements for 
utilities must be made. 

Next. come personnel and business considera- 
tions. Job and skill inventories of labor and an 
understudy system for management should be 
undertaken. It is essential that holes in’ the 
organizational dyke be plugged rapidly and ef- 
fectively. 

Vital records should be safeguarded. The most 
effective method is to microfilm or otherwise re- 
produce them and keep them in widely scattered 
locations. 

Washington is expected to enact retroactive 
emergency legislation in the event of a raid. War 
damage insurance, after the British pattern of 
the last war, is expected to cover property dam- 
age resulting from enemy action. In addition 
there will be provisions giving legal relief, mora- 
toriums, ete. where necessary due to disruption 
of business. 

Business must give itself maximum protection 
in its contractual relationships, particularly in 
union contracts. insertion of “war clauses” ete., 
should be negotiated. It must also provide for the 
protection of its workers in the spirit of and in 
cooperation with Civilian Defense authorities. 

These considerations go beyond the natural 
desire of businesses to safeguard their existence. 
The strength of America lies in her productive 
capacity and business has the responsibility to 
the country of continuing to produce in emer- 
geney. The diesel industry has a special job. for 
diesels are essential. 
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there’s a 


WINSLOW ELEMENT 
for any FILTER* 


More and more, as the national emergency makes it imper- 
ative that you protect your engines against the danger of 
being unable to replace or repair them, your maintenance 
program must provide for dependable filtration of fuels 
and lubricants. The urgency of your need makes it dou- 
bly worth your while to remember that Winslow man- 
ufactures over 200 sizes and shapes of fine elements. 
There’s a Winslow Element for any make or model 

of filter that you may own! 





WRITE FOR YOUR COPY OF OUR POPULAR BOOK- 
LET, ‘‘THE CASE OF THE DIRTY DRIP.”’ IT'S FREE! 











“there's a 


WINSLOW FILTER 
for any ENGINE 
w-6t2 Winslow Engineering Company 4069 Hollis Street » Oakland 8, California 
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sel-electric 


railroads added 2372 die- 
locomotives in 1950. more 


than in any vear in 27 years. 


@ The Reliance Electric Co.. 


equipment is found in many diesel in- 


whose 


stallations. earned a net of $417.800 


during 1950. 


@ Navy contracts for production of 
a newly developed family of diesel 
engines have been announced by the 


Parkard Motor Car Company. 


@ Some makes of diesel locomotives 
are frequently operated a half million 
miles on American railroads between 


major overhauls. 


@ The aluminum industry produced 
19 per cent more primary metal in 
1950 than in 1949, according to an 
announcement by an executive of the 


\luminum Association. 


@ An $11.550,000 contract for motor 
coaches has been received by the GMC 
Fruck & Coach Division. The order 
was placed by the Detroit Ordnance 
\utomotive-Tank Center. 


@ Because of large increases in die- 
sel engine governor orders. Woodward 
Governor Company has been forced 
to schedule shipments of some ty pes 
of governors six months after receipt 
of orders. 

@ A motor trawler recently pulled 
into a Scottish port with its engines 


We don't 


advocate this practice, but use of the 


running on fish liver oil. 


vitamin-packed oil illustrates force- 
fully the possibilities of using other 


fuel under emergency conditions. 


@ A free-piston power plant which is 
said to combine diesel engine thermal 
efficiency with the advantages of gas 
turbine operation is described in a 
Office of 
Dept. of 


report available from the 


Technical Services. Com- 


merce, 


@ Hill Diesel 


has been awarded a $750,000 defense 


Engine ( orporation 


contract to build generator sets. 


@ Truck 
an all-time high, the total estimated 
1.100.000 new trucks 


sales for last vear reached 


at more than 


of all types and sizes. 


servicing 


@ Modern equipment for 


and maintaining diesel locomotives 
has been set up in the Smithfield, Pa. 


territory of the B & O. 


@A 


river travel recently completed a 30- 


boat designed exclusively for 
day « rossing of the Atlantic. The boat 
is powered by two GM 6-71s. 


@ Class | 1616. diesel 


locomotives on order on February 1. 


railroads had 
In January. 218 new diesel locomo- 


tives were placed in service. 


@ The working clearance between the 
two principal working parts of the 
GM. hydraulic held to 


within 50 millionths of an inch. 


valve lifter is 


@ The Export-Import Bank recently 
announced a credit of $1.503.000° to 
Colombia to be used for the purchase 


of five 


from International GE. 


locomotives and spare parts 


@ it 


creasingly difficult to purchase large 


is believed that it will be in- 
trucks, those which are usually pow- 
ered by diesel engines, principally be- 


cause of increased military purchases. 


@ The Louisville & Nashville has au- 
thorized expenditures of $13 million 
for additional equipment and main- 
A total of 67 diesel locomo- 


tives will be purchased with $10 mil- 


tenance. 


lion of the fund authorized. 


@ Alcoa’s stockholders have author- 
ized the firm to increase its indebted- 
ness up to $500 million to complete 
the expansion program which will 
supply aluminum for the defense pro- 
gram. It is known that a large part of 
this program will be devoted to diesel 


or gas engine installations. 
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@ \ame 
items is still 


Armed 


standardization for supply 
being pushed by the 


Fore es 


@ The Texas and Pacific is purchas 
low omotives to 


trathe. 


ing 18 diesel 


handle 


more 


Increasing 


@ Vickers Ltd. has 


duced a crawler tractor powered by 


recentiy intro 


the new Rolls-Royce diesel engine 


@ Fairbanks-Morse has received an 
New Y ork. New Ha 
Hartford for ten 2400-hp 


locomotives. 


order from the 
ven and 


passenger 


@ District AIK I 
will be held in Miami (April 11-13), 
(May 2-4) Madison. 
(May 17-19). 


meetings of the 


Syracuse and 


W ise. 


e Two GM 


travelled over 4. 


diesel locomotives have 
miles since 
1936. The 


operation, 


they went into service in 


two units are still in daily 


@ Baldwin-Lima has completed ar 
rangements with the municipal gener 
ating plant of Weatherly, Pa. for the 
delivery of a 1000 kw. diesel to sup 


plement existing steam powel 


@ The Chicago & North Western 
Railway has announced placement of 
a $10,000,000 order for 72 diesel en 
EMD. Alco, and 


the order . 


gine locomotives. 


Baldwin-Lima got 


@ In 


toward 


with the growing trend 
trucks, GMC Truck & 


Coach Division is enlarging its diesel 


diesel 


training program with mobile schools. 
1500 diesel me 


chanics by the end of the year 


The units will train 


charms 


lucky 


Lister 


hang 
their 


Syria, natives 


and trinkets on 


engines, used for irrigation power, 
to ward off evil spirits which cause 


This 


rather simple preventive maintenance 


breakdowns. strikes us as a 


program. 
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Diesels 


Hk RISING cost of mining has 
compelled operators to make in- 
quiries about every type and kina of 
equipment which will help them to re- 
costs and to increase 


duce their 


the productive capacity per worker, 
As a resuil, both in underground and 
strip mining of today, diesel engines 
are the source of direct or indirect 
power for the operator of many kinds 
of equipment. 

Nec ording lo some experts there are 
countless mines in Kentucky, West Vir- 
vinia and such western states as Col- 


New Mexico 


(employing from 3 to 


and Wyoming. 


TOO 


orado, 
workers). 
which are equipped with diesel power 
plants to supply the needed electric eur 
rent for both underground and surface 


mining Operations, 


Underground Diesel Locomotives 
Upon making inquiries into the use 
of underground diesel locomotives. it 
was found that they made considerable 
headway in Europe before World Wat 
I}. The first diesel underground loco- 
motive was placed in operation in a 
coal mine of the Ruhr district of Ger- 
many in 1927, 
figures are available. 
S. Bureau of 
Mines the number of diesel mine loco 
United 


No post-war 


but according to the U. 


motives used in mines of the 


in the Mining Industry 


by George W. Grupp 


States is still rather small. This slow 
progress, up until a few years ago, was 
due to the resistance of certain unions 
and obstacles of certain local and fed- 
eral regulations. But most of this op- 
position is fast disappearing, because 
of the safety devices developed by the 
diesel engine builders and the research 
efforts of the U.S. Bureau of Mines. 

In fact, in a comparatively recent 
made by the U.S. 


Mines, its experts made these interest- 


study Bureau of 


ing observations: 
“Diesel mine locomotives and other 
diesel equipment can be used in under- 


yround mines with reasonable safety if 


Diesel powered Dart 
trucks which ore used 
to haul ore from the 
open pit to the pro 
cessing plant. These 
trucks make about 20 
three-mile round trips 
per day, 


Diesel powered trac 
tors pulling scoops 
and powerful shovel 
loading a truck ia 
a Pennsylvania strip 
mine 


proper precautions are taken. In many 
instances, probably in most, diesel lo- 
comotives are believed to be safer in 
underground coal and non-coal mines 
than electric trolley-ty pe locomotives, 
because the hazards introduced by the 
trolley system are greater and more 
numerous than those caused by the 
diesel engines. Few, if any, fatalities 
have occurred in the underground 
mines of Europe that can be attributed 
directly to the diesel locomotive. 
“The advantages of using diesel lo- 
comotives in underground mines, com- 
pared with trolley-locomotive systems, 


are many. not only from a safety stand- 


point, but also in over-all operating 
CCOTLOMY, The diesel mine locomotive 


obviates the necessity of extending 
trolley lines, bonding rails, and guard- 
ing trolley lines so that persons will 
not Come in contact with the wire. and 
eliminates the trolley wire contact haz- 
ard in established mines. Mine cars can 
be derailed without fear of coming in- 
The 


diesel mine locomotive is much more 


to contact with the trolley wire. 
flexible in underground haulage than 
is a trolley-locomotive system. and in 
new mines if the haulage system is 
equipped with diesels. costs will be 


lower. 
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“The principal disadvantage of a 
diesel locomotive is that mines using 
them must be ventilated correctly, as 
diesel engines require virtually normal 
air to work efficiently and safely. Cor- 
rect ventilation of a mine can hardly 
be classed as a disadvantage, but it is 
a ‘must’ requirement.” 

They 


ficials and officers of coal, metal and 


also said that many state of- 


non-metallic mines are keenly interest- 
ed in all possible uses of diesel equip- 
ment in mines. 

The storage battery mine locomotive 
is slow: it requires keeping a supply 
of extra batteries: and it requires fre- 
quent recharging of its batteries. 

The trolley 


without 


mine locomotive is not 


merit and its disadvantages 
have already been given. 

The diesel mine locomotive is flex- 
ible. easy to control. reliable. low in 


operating costs, fast and powerful. The 


haulage capacity of one make of 
hp. flame proof diesel mine locomotive 
is as follows: 

Gradient 
Level 400 tons 296tons 148 tons 
i cn 20H 920 =» 5 Ria: 
lin 100 OA 


lin 50 59 


RS mph 7.3 mph 


14.0 mph 


16] 
113 


Underground Diesel Engine 
Hazards 


The safe operation of diesel engines 
in underground mines. irrespective of 


whether they 


locomotives or bulldozers. requires the 


use of devices which will eliminate the 


are used to power mine 


explosion hazard from the ignition of 
methane-air mixtures by the engine’s 
intake and exhaust systems or by the 
machine’s electrical equipment. Every 
precaution must be taken to reduce the 
possible underground fire hazard pre 
sented by diesel fuel oil or by coal dust 
and other combustible materials as 
they get in contact with diesel engines. 
To avoid health diesel 


engine exhaust gases the mine’s ventil- 


hazards from 


ating systems should dilute adequately 
and remove all harmful elements in the 
underground atmosphere. Diesel fuel 
oil should not contain more than 0.2 
per cent of sulphur to prevent an 
undesirable contamination of the un- 
derground atmosphere from the en- 
gine’s exhaust gases. 

Diesel mine locomotives are being 
used successfully in some clay, coal 
limestone, lead and zine mines of the 


United States. And in the Lake Super- 


An angle dozer at 
work pushing loose 
coal up to the shovel 
in an Indiana strip 


mine 


Diesel crowler tractor 
equipped with 
dozer in operation in 


cable 


a Missouri strip mine 
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ior iron ore district over twenty-five 
LOOQO-hp, 125-ton diesel electric loco- 


motives are used in open pit haulage. 


Some Mines Using Diesels 
According to the L. 5. 


Mines the use of diesel powered equip 


Bureau of 


ment, such as trucks, tractors, loaders, 
shovels and portable air compressors, 
is common in underground clay, lime- 
stone, lead and zinc mines of the cen- 
tral states, 

\ Missouri 


inine uses underground diesel powered 


limestone and shale 
air compressors, trucks and some trac 
lors mounted with drill jumbos. 

An underground limestone mine in 
Pennsylvania switched from steam lo 
comotives to diesel tractor-trailer units 
in the haulage of its rock from the 
mine to the crushing planta round 
trip distance of 244 miles underground 
and 1-34 miles on the surface. 

In one small zine mine at a depth 
of 332 feet in the tri-state area of Kan- 
sas, Missouri Oklahoma, 


is performed by a 


and under 
ground haulage 
large diesel truck. 

At a depth of 2200 feet in an Ohio 
limestone mine, one diesel crawler 
loader, one 11o-ton hp. diesel service 
truck, 107-hp. 6 


and a fleet of six 
yard capacity diesel trucks are 
used in transporting underground the 
mine's rock from the point of exeava 
tion to the hoisting shaft. 

In the open pit iron ore mines of 


Lake 


capacity diesel dipper shovels are used 


Superior | to 2%, cubie yard 


where 


The 


at small daily tonnage points 


electric power is not available 





Number of Power Shovels and Dragline Excavators Used in Bituminous 
Coal and Lignite Strip Mining 


State No. of Strip Pits 
Steam 


1946 1946 1949 


Alabama 43 49 6 1 
Alaska 2 4 
Arkansas 20 if 5 
California 1 
Colorado 4 10 
Georgia 1 : 
Iinois 46 72 
Indiana 50 48 
lowa 23 43 
Kansas 30 32 
Kentucky 56 99 
Maryland 23 7 
Missouri 29 43 
Montana 2 2 
North Dakota 28 34 
Ohio 282 
Oklahoma 22 29 
Pennsylvania 664 
South Dakota 3 2 
Tennessee 7 17 
Texas 1 1 
Virginia 15 16 
Washington 8 6 
West Virginia 186 278 
Wyoming 9 1 


Total U. S§. 1445 1761 
U. S. Bureau of Mines 


1949 


Source 


cost. of operating these diesel powe! 
shovels is said to compare favorably 
The chief 


disadvantages of these diesel shovels 


with the electric shovels. 
are their high first cost and the neces- 
sity of more expert operating attend- 
ance, 

In addition to diesel powel shovels 
the Lake Superior iron mines use die- 
sel powered bulldozers, graders and 
water sprinkler wagons for the con- 
maintenance of mine 


struction and 


roads for their gasoline and diesel 
dump trucks. 

These dump trucks haul iron ore 
from the open pits to screening plants, 
to belt conveyor systems, and to hop- 


pers used to load railroad cars. 


Number 


of Power Shovels and Draglines 
Electric Diesel Gasoline 
1946 1949 1946 1949 1946 194? 


2 7 43 12 
2 

} 2 20 1 

1 1 3 


74 96 19 
53 74 35 
1 2 25 
20 15 12 
13 27 36 
15 
24 26 9 
7 6 1 
14 16 20 
22 37 
12 10 10 
10 in 


2 3 


3 
2 


W 


352 


According to the U. S. Bureau of 
Mines, eighteen Lake Superior iron 
ore mines operate the following num- 
ber of motor trucks in the haulage of 
iron ore: 
Type of Truck Capacity in Tons 
30 20 15) 9 Total 
Diesel and dump 41 51 128) 5 225 
Butane and dump 3 3 
Total 41 54 128 

Strip Coal Miniag 

The usage of diesel equipment in 
strip coal mining is growing steadily. 
With only one exception, there are no 
complete figures on the total number 
of each type of diesel equipment used 


An Analysis of the Fuel Consumption of 3480 Power Shovels and Dragline 
Units Used in Bituminous and Anthracite Strip Mining 


Diesel Equipment 


Unit Size 
cu. yds.) 


No. Load 
ing U-its 


Total 
Units 


No. Strip 
ping Units 


Total Fuel 
Consumed 
(gal.) 


Gasoline Equipment 


Total Fuel 
Consumed 
gal.) 


Total 
Units 


No. Load- 
ing Units 


No. Strip- 
ping Units 


Bituminous Stripping 


Less than 3 775 1937 
3-8 139 347 
6 .12 38 96 


51,132,000 224 
18,312,000 12 
10,176,000 


22,230,000 
2,376,009 


Anthracite Stripping 


Less than 3 116 290 
3-§ 53 135 
4 12 3 WW 


5,568,000 23 
5,256,000 6 
912,000 


1,674,000 
864,000 


Grand Total 


1124 


Source: Mechanization 


1692 2816 


coal industry publication), 


36 


91,356,000 265 399 664 


27,144,000 


study made by their research department. 


in the strip coal mining industry. The 
exception is the combined total number 
of power shovels and draglines. The 
total number of steam powered units 
used in the strip bituminous and lignite 
coal mining industry declined from 
111 in 1946 to 41 in 1949, The num- 
ber of gasoline powered units declined 
from 753 in 1946 to 527 in 1949, The 
number of electric powered units in- 
creased from 246 in 1946 to 352 in 
1949. And the number of diesel pow- 
ered units increased from 1619 in 1946 
to 2646 in 1949, 

In an analysis made by Mechaniza- 
tion of 3462 power shovels and drag- 
line units used in the anthracite and 
bituminous strip coal mining industries 
a total of 2618 were diesel powered 
and 664 were gasoline powered. The 
average power for units of less than 
% cubic yards capacity was 150 hp.: 
for 3 to 5 cubie yard capacity, 300 
hp.: and for 6 to 12 cubie yards ca- 
pacity, 600 hp. None of the gasoline 
units exceeded a capacity of 5 cubic 
yards. The diesel units, on the other 
hand, ranged from °4 to 12 cubic yard 
capacities, 

In making this study it was found 
that 60 per cent of all the excavating 
equipment with capacities up to 12 
cubic yards worked three 8-hour shifts 
a day in strip anthracite mines. The 
worked only 
both the 


strip anthracite and bituminous mines. 


remaining 40 per cent 


one 8-hour shift a day in 


‘ss a general rule most of the strip 
coal mines use fleets of heavy duty 
trucks and tractor-trailer units, many 
of which are powered with diesel en- 
gines. These vehicles operate largely 
over the mine’s privately constructed 
and maintained roads between the pits 
and the washing and grading plants, 
rail-heads and waterway docks. Some 
of them are rarely seen on the public 
highways except when they are pro- 
ceeding to dealer’s maintenance and 
repair shops. 

Both gasoline and diesel road con- 
struction machinery is used to build 
and maintain the mine’s private roads 
and to provide them with proper drain- 
age. 

At strip coal mines, bulldozers are 
used to remove the overburden. to 
level the working benches for walking 


draglines, and to push loose coal from 
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dumps and stockpiles into hoppers for 
belt conveyors. 

Some diesel tractors are equipped 
with either vertical or horizontal drills. 

In clocking a 1%, cubic yard ca- 
pacity diesel tractor shovel it) was 
found to make a round trip between 
and the motor 


the digging poin 


t 
tiucks, including the 


discharge time, 
in an average of 85 seconds of time. 
In other words, this shovel was loading 
coal into trucks at the rate of 400 tons 
per 8-hour day. 

One Pennsylvania strip coal mine 
operator uses 17 electric and 4 diesel 
churn drills, one 4 cubic yard capacity 
electric shovel. two 5 cubic yard ca- 
pacity electric shovels, four 6 cubic 
yard capacity electric shovels, and one 
114 cubic yard capacity diesel shovel 
to keep sixty-five 14.8 cubie yard (22 
tons) capacity diesel trucks busy haul- 
ing coal from the pit. 

\ considerable number of the 3500 
bituminous coal mines, mostly small 
ones, use motor trucks to haul their 
coal from the mines to railroad sidings 
and waterways distances ranging 
from 1 to 12 miles. 

The Bituminous Coal Institute esti- 
mates that 9.7 per cent of all the bi- 

1948 
It also esti- 
cent of all the 
1949 


mechanically loaded into motor trucks 


tuminous coal mined in was 


hauled by motor trucks. 
mates that 22.8 per 


bituminous coal mined in was 


with power dipper shovels. 


Maintenance 


Maintenance is considered one of 
the principal bottlenecks in coal pro- 


The 


through bitter experience that break- 


duction. industry has found 


downs of machinery cause greater 
losses in productive tons than any 
other cause for delay. For this reason, 
most of the large strip coal operators 
have maintenance shops located near 
their preparation plants where their 
equipment can be given immediate and 
proper maintenance service by their 
crews of machinists, welders, electri- 
cians and truck and tractor repair men. 

One strip coal mine operator who 
owns over 60 diesel trucks insists that 
every truck must be washed with high 
pressure water once a week. Each ve- 
hicle is always thoroughly cleaned with 


live steam before it is painted. 


Huge 35-ton capacity 
diesel powered Euclid 
trailer truck, one of 
a fleet used in an 
coal §=mining 
operation 


HMlinois 


International diese! 


crawler tractors in 
operation in a strip 
mine in West Virginia 


Every five days each truck is greased, 
Crankeases and oil filters are drained 
every 80 hours of operation. kivery 
engine is thoroughly overhauled after 
And 


service 


each 5.000 hours of operation. 
before they are returned for 
after being overhauled, they are ‘first 


given a two hou 


running test to see 
that all parts are operating perfectly. 
For emergency field repair work a 
motorized unit is always ready to come 


to the aid of a disabled piec e of equip- 


ment, 


Underground mines should have 


‘ 


their maintenance shops above ground 
{ possible because of the fire and 
explosion hazards when located under 
ground. If they must be located down 
in the mines then they should be lined 
with incombustible materials; and the 
other closures should also 


doors and 


be made of incontbustible materials. 
The floors, which should be impervious 
to oil, should slope toward a sump so 
that spilled oil can be collected and 
removed. A supply of sand should al 
ways be kept in the shop to absorb 


spilled oil or to aid in fighting fire 


Comparison of Fuel Consumption Rates of Diesel and Gasoline Powered 
Units Based on Preceding Table 


Note 


For this comparison, it is assumed that the units all operated approximately the same amount 


of time and were comparable in other respects such as horsepower rating, etc 


Unit Size 


(cu. yds Diesel 


Fuel Consumption (gal unit 


Per Cent Increase 


Gasoline for Gasoline 


Bituminous Operation 


Under 3 26,397 
3-§ 52,772 
12 106,000 


39,625 
79,200 


33.5 
33.3 


Anthracite Operation 


Under 3 
3-§ 
6 -12 


19,200 
38,364 
82,909 


28,862 
57,600 


Table prepared by DIESEL POWER & DIESEL TRANSPORTATION 
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Franco-Ethiopian Railroad 
Goes to Diesel-Electric Locomotives 


The first diesel-electric locomotive delivered to the Franco-Ethiopian Railroad in September 1950 


by R. J. Bender* 


A total of 12 locomotives of this type have been ordered by the road. 


Spe OF THE most fascinating 
railroads in the World is. the 


one-metet track 


Franco-Ethiopian 
Railroad, which joins the French 
Somali port of Djibouti, on the Red 
Sea, to the Capital of Kthiopia, Addis 
Ababa, located on a voleano plateau 
at an altitude of 8000 feet. over a dis- 
tance of about 500 miles. 

This railroad was started in’ the 
year 1898, thanks to the foresight of 
Emperor Menelik Il, the great “uni 
fier’ of that aggregete of kingdoms 
and feudal provinces, known at the 
time as Abyssinia, into one sovereign 
empire, Ethiopia. Due partly to phy- 
sical difficulties, partly to the great 
reluctance of the Ethiopians to let 
such oan instrument) of European 
progress penetrate into their country, 
it took nearly twenty years to complete 
the road and reach Addis Ababa. 

An idea of the variety of terrains 


found along that road can be gathered 


from a map. Right after leaving Dji 


houti, at sea level, it passes through 


{ssistant to the President Sinclair 
Petroleum Co fddis Ababa, Ethiopia 


38 


-z 


Emperor Haile Selas 
sie followed by rail 
road president Michel 
Cote leaving the diesel 
locomotive after a 
brief inspection of the 


new equipment. 


Intake side of the 
SLM diesel provides 
power for the locomo 


tives, 


the desertic salt flats of Ambouli. then 
quickly rises through equally desertic 
lava runs to an altitude of 3000 feet, 
where it reaches Ethiopia. Tempera- 
tures up to 140 F are normal in that 
region. 

Then it climbs gradually through 
the Ethiopian volcanic plateaux, to the 
town of Dire Dawa. at an altitude of 
3570 feet, 200 miles from = the sea. 
Dire Dawa was. for many years. the 
terminal of the railroad, while negoti- 
ations for its completion were actively 
pursued with the central government 
and the local chiefs. The principal 
work shops of the railroad. its main 
engineering offices, are still in’ Dire 
Dawa at present. 

Passing over several spectacular 
bridges the railroad crosses one of 
the most fertile parts of Ethiopia and 
reaches Addis Ababa. Heavy rains 
pour ove this portion of the road four 
months out of the year. 

An important branch of the rail 
road is, at present, being planned. 
that would run South from Mojjo be- 
yond the important agricultural cen- 
ter of Shashamanne, to serve the rich 
Sidamo and Arussi provinces. 

Freight trains originally were pulled 
hy steam locomotives. using some im- 
ported coal and some local wood as 
fuel; more recently. oil-fired Ameri- 
can Mikado engines were introduced. 


ind showed a considerable improve 
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While 
tions for the natives prin ipally, are 
added to 


relatively 


ment. passenger accommoda- 


many freight trains, while 


certain “fast” trains are es- 
sentially “passenger trains’, the rail 


road also operates, several times a 
week in both directions, diesel-pow- 
ered Fiat autorails. These cut the time 


Addis Ababa and Dire Dawa, 


for instanee, to ten hours with a stop- 


hetween 


over for lunch at Awash. 

It is, 
Addis 
morning. 
Dire 


next morning after a pleasant night 


at present, possible to leave 
the 
a “sleeper” in 
Djibouti the 


Ababa in an Autorail in 
transfer to 
Dawa, and reach 
trip disturbed only by the lengthy and 
exacting passport and customs formali- 
ties at the Daouenle border town be- 


tween Ethiopia and French Somali- 
land. 

The increasing importance of Dji- 
boutl, whic h became a “free port” in 
1949. the prospects of a rising export 
business from Ethiopia, consisting es- 
sentially of oleaginous grains, skins, 
cereals, coffee and wax, as well as of 
a rising import business of machinery 
and manufactured goods, caused the 
take a 


attitude in purchasing new equipment. 
LODO, the 


railroad to most progressive 


In September first two 


of an order of twelve diesel-electric 
locomotives were delivered by the “So- 
Construction de 


of Win- 


terthur, Switzerland. It is to be 


clete Suisse pour la 
Locomotives et de Machines”. 
noted 
that this is the same company which 
supplied the first steam locometives to 
this the first 


tionary diesels for its Dire Dawa plant. 


railroad, and later sta- 

The order specified that the loco- 
motive should be able to be “« oupled” 
to pull a freight train of 300 tons at 


a speed of LO miles per hour on an up- 


grade of 30 per cent, and at a speed 
of 40 mph. on level grade. For pas- 
senger service, one single locomotive 
should be able to pull 80 tons at a 


The 


maximum weight per axle, in view of 


speed of 50 mph. on level track 


the present conditions of the tracks, 
was set at 8 tons. The weight per axle 
will be raised to 12 tons as soon as 
the track is reinforced between Dyji 
bouti and Dire Dawa, simply by eli- 
minating a floating axle on each bogie. 

The power, in each locomotive, is 
supplied by a 6-cylinder-in-line, 4 cy- 
cle, direct-injection diesel engine, type 
6 VD 25 THTr, a 
oped for the 


new devel- 


5.L.m. A 


rotating at 


model 
purpose by 
Buchi turbo-supercharget 
19000 rpm. supplies the engine with 
combustion at a 


air for pressure of 


about 1.30) atmospheres. 
The 
hp. at 750 rpm. It has a bore of 10 


diesel engine is rated at 580 


in.. a stroke of 15 in., a compression 


Bridge over the Awash 

River rebuilt in 1949 

The old bridge, de 

stroyed by the Italian 

Army, can be seen at 
bottom 


A diesel railcar cross- 
ing bridge across one 
of the 
between Awash 


many cata 
racts 


and Dire Dawa. 
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ba B 


obtained through individual pumps 


ratio of The fuel injection is 


The direct-connected electrit 
flywheel for the 


veneta 


diesel 


tor serves as 


Typical stretch of track. All steel ties are used 


because of termites. 


engine. The hydraulic governor of the 
diesel is a separate unit on the port 
side of the engine. All moving parts 
the 


oil of a wet sump system would slosh 


are pressure lubricated because 


around too much during locomotive 
operation. An oil cooler, a rough fil 
ter, and two fine oil filters in parallel 
are installed on the oil circuit. 
In view of the high atmospheri« 
the 


has 


temperature encountered 


the 


along 


line, water cooling system 


been designed with more than ample 
capacity; distilled water is used 
throughout. 

The air necessary for combustion 
is filtered through a large convention 
al oil-bath filter 


before its entrance to 


turbo-blower, then cooled after 
pre-compression before its admission 
the diesel. 


In order to keep dust and dirt out 


Into 


of the equipment, and also to kee U the 


atmosphere in’ the engineer's cabin 


more livable, a slight. over pressure is 
constantly maintained within the lo 
comotive. the air therefore being care 


fully 


ters 


filtered through two metallic fil 
light oil be 
into the 


impregnated with 


lore its entrance ventilating 
blower. This is particularly helpful to 
satisfactory, unhampered, operation of 
the electrical 


The 


transforms 


equipment 
electri al which 


the 


equipment 


power delivered at 
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constant speed by the diesel engine 
into a variable speed power at the 
driving wheels, was supplied — by 
Brown, Boveri and Co. Baden. Switzer 
land. A main generator directly driven 
by the diesel generates electrical cur- 
rent. for four driving motors. An 
auxiliary generator is built-in with the 
main electrical 


generator to supply 


current to the auxiliary equipment. 

The operating curve of the main 
generator is such that regardless of 
the variations of speed required for 
the electric driving-motors, the load 
on the diesel remains constant. For 
that purpose the fuel supply céntrol- 
ler of the 


controller of the generator, are both 


diesel, and the excitation 
connected to a Brown Boveri special 
servo-regulator. 

The main generator is used to start 
the engine: in that case it acts as an 
electric motor, receiving its current, 
through a special compound winding, 
from two sets of batteries. The auxili- 
ary generator is controlled to supply 
current at L9O volts. 

The auxiliary equipment that must 
be supplied with current consists of: 
the starting batteries, the motor of the 
ventilator for the cooling of the oil 
and the water, the motor of the ven- 
tilator for the air-circulation system, 
the water pump, the air-brake com- 
pressor, the motor of the vacuum pump 
and the transformer group. This group 
supplies LLO volt current for lighting 
and cooking, in the train, to a rate of 
approximately 8 kw. 

In view of the long downhill stretch- 
es, it is possible to shut off the diesel 
engine entirely to save fuel over long 
periods and to operate all the auxili- 
aries by means of two of the driving 
this 


special regulators main- 


motors which, in case, act as 
penerators; 
tain a constant voltage, regardless of 
the speed of the locomotives. 

The engineer's operating board is 
particularly simple and attractive. It 
is designed for easy driving with 
either one or two coupled locomotive 
units, A “dead man” pedal, which must 
he constantly depressed by the engi- 
while 


neer in operation, causes an 


alarm whistle to blow a few seconds 
after pressure upon it is released, and 
train a few 


automatically stops the 


seconds later. 


40 


Whistle” is 


used to scare off the animals that may 


A strong “Typhoon 


gather on the tracks; these may range 
all the way from goats, sheeps, cows 
and nonchalant camels that the nomad 
Somali tribes graze all over the East- 
ern part of the railroad, to an ocea- 
sional lion or leopard in the Awash 
valley. A standard train whistle is used 
around the depots, 

The fuel tank, 


floor of the locomotive 


located under the 
between the 
two starting battery cases, has a capa- 
city of 325 gallons; this allows a trip 
from Djibouti to Addis Ababa with 
an 80 ton train, or a return-trip from 
Djibouti to Aicha with 150 tons. The 
iuel consumption, at various rates, va- 
ries from 156 to 165 per horsepower 
(0.345 to 0.363 Ib. per hp.). Tests 
run in Switzerland with the locomo- 
tives before their delivery to Ethiopia 
have proven that they operate equally 
well at the low temperature and high 
altitude of the Bernina pass, at 7000 
feet, as at low level and normal tem- 
perature; they handled a train of 170 
tons on a grade of 27 per cent at a 
speed of over 10 miles per hour. 

Fire protection throughout the loco- 
motive is assured by a carbon dioxide 
system which is controlled right from 
the engineer's cabin. For small local 
fires inside or underneath the locomo- 
tive, two large-size foam extinguishers 
are available. But the best protection 
against fires is cleanliness, and with 


that thought in mind al! parts of the 


locomotive have been made easily ac- 
cessible for frequent, convenient, clean- 
ing. 

Railroad executives feel that the sub- 
stitution of these diesel-electric loco- 
motives for their former types of mo- 
tive power will save the railroad over 
three-quarters of their fuel costs, com- 
pared to coal-fired locomotives, and 
over one-half, compared to the modern 
oil-fired engines. 

An enormous saving in turn-around 
as the 


time became evident as soon 


diesels started operating; ‘it is cur- 
rently possible to send a locomotive 
back on the road after one hour at 
the terminals, which results in a “utili- 
zation factor” at least four times as 
high as with the steam locomotive, 
especially on the Djibouti-Aicha see- 
tion where the bad quality of the water 


made it necessary to wash out the boil- 
ers at the end of each trip, regardless 
of the best available feed-water treat- 
ment adopted by the railroad 

Although it is too early to venture 
any comparison of long-range main- 
tenance costs, it is already apparent 
that current maintenance is consider- 
ably reduced, No cooling-off period 
is required before any work can start 
on the engine; maintenance of journal 
boxes and suspension springs is prac- 
tically nil. 

The 


damages of all portions of the loco- 


protection against sandstorm 
motive, as described above, has also 
shown a decided improvement overt 
conditions generally encountered in 
previous types of locomotives where 
such protection was obviously imprac- 
tical. 

A material saving of time on pas- 
senger train schedules was obtained 
without increasing the running speed 
of the train, simply through the eli- 
mination of stops for watering and 
fire-cleaning. 

It is anticipated that native opera- 
tors will in the future be capable of 
handling these locomotives. For the 
present each crew consists of a Eu- 
ropean operator thoroughly familiar 
with all the equipment, and a native 
driver selected among the best engi- 
neers of the former steam locomotives. 
Two of the motive power engineers 
spent several months in Switzerland, 
one with S.L.M. and one with Brown 
Boveri; then a number of Swiss techni- 
cians who came over to Ethiopia with 
the locomotives are still in the pro- 
cess of helping with the education of 
the personnel; they are expected to 
remain in that capacity for one year. 

Clean gasoil similar to the high- 
speed diesel fuel popular in the United 
States is being used at present; it is 
greatly favored over other domestic 


fuel 


with a higher heat value, would neces- 


oils which, although endowed 
sitate more frequent cleanings of fil- 
ters and bring about a more rapid de- 
terioration of the injection equipment. 
Sinclair Gascon GL-HD, a naph- 
thenic base oil with a small quantity of 
heavy duty type additive, is used at 
present with great success as lubricat- 
ing oil throughout the engine, the 
turbo-blower and the auxiliaries. 
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MANUFACTURERS had better get their bifocals checked 
right away. There is going to be a lot of long, compli- 
cated reading ahead as National Production Authority or- 
ders and their amendments start rolling off the presses. 
Many have already been released. Orders, broad in scope. 
will need interpretations, modifications, etc., as regulatory 
policies are firmed up. 


NPA JOB IS TOUGH due to the intent to keep both mili- 
tary and civilian production at high levels. Military must 
come first and remaining materials funneled to the most 


essential uses. It may 


Question is what is “essential”? 
refer to functionality or the support of the civilian econ- 
omy (particularly in the transitional period). Some is- 
sues are clear-cut; others, marginal. Uncertainty and 
misunderstanding exists in the minds of most industry, and 
will increase before steps can be taken to allay them. All 
necessary provisions cannot have been foreseen and pinch 


of shortages and downright hardship will soon be felt. 


QUESTIONS there are and always will be, even after the 
NPA machinery is better organized. To head off some 
of these questions an NPA publication entitled “Inventory 
Control and Priorities”, datelined February 1, 1951, is 
now available and gives answers to 85 of the most com- 


mon questions. 


BASIC RULES have been established with the code of 
ground rules now to be-worked out. Diesel industry will 
be caught in this particular pinch. Power is essential and 
diesel power particularly so in most applications, both 
military and civilian. While an engine builder may get 
basic allocations, he is dependent on literally hundreds of 
suppliers for engine components and accessories. Are 
they going to get their required allocations of critical ma- 
terials, particularly if rated orders for diesels is a small 
portion of their total business? Problems like this will 


have to be worked out. 


ENGINE MANUFACTURERS, by and large, are cur- 
rently sweating it out. Most companies report backlogs 
DO orders 
are not currently in hand, although a substantial increase 


What to do? 


orders, many in the works for long periods, both in get- 


or orders, principally from civilian agencies. 


is expected shortly. Continue on civilian 
ting the signature on the dotted line and in construction: 
or to turn them down and start planning for defense pro 
duction. In the first case, will materials be forthcoming 


even if jobs are deemed “essential” and. in the second 


Diesel Power and Diesel Transportation 


case, will DO orders become a reality and if so. in what 


quantity? Or should plants expand to take care of both 


military and civilian needs? What about materials, and 
on new construction, take a good look at “M-4°. None 
of these problems can be resolved without guidance and 


help from the Government. 


DECISIONS MUST BE MADE by the using agencies and 
transmitted through the NPA to the diesel industry, Gov 
ernment wants the industry to keep the NPA advised of 
their requirements for materials in short supply. This 
has been done on the basis of estimated needs to fill or 
ders for the remainder of the year. Also, lists of orders 
This is to serve the NPA 


as a basis for making materials available to the engine 


on the books have been filed. 


builders. This planning can he knocked into a coc ked hat 
if the DO orders start rolling. 


A STEP IN THE RIGHT DIRECTION was the formation 
and subsequent meeting with NPA officials of an advisory 
Members at- 
tending the first of these get-togethers on February 8th 
were: Walter A. Rentschler, Baldwin-Lima-Hamilton; R. 
H. Merse, Jr.. Fairbanks, Morse: G. W. Codrington, 
Cleveland Division, G-M; R. E. Friend, Nordberg; bE. J. 
Schwanhausser, Worthington Pump; ©. Paul Clark, Clark 
Brothers: William FE. Butts, Enterprise; M. C. 
Ingersoll-Rand: F. Howard Kilberry, National Supply; 
Otto Fischer, Union: Edward Rathbun. Rathbun-Jones; 


R. A. Rankin, Chicago-Pneumatic ; 


committee representing the diesel industry. 


Davison, 


and Gordon Lefebvre. 
Cooper Bessemer. Mr. E. J. Hand, Power Equipment 


Division, presided at the meeting. 


MEASURES WILL BE DEVELOPED to assist the diesel 
industry in securing supplies of materials needed for en 
gine production for highly essential uses, members were 
told. They were also advised that it may be necessary to 
limit future production of engires to those for highly es- 
sential uses. (It is felt that “highly essential” uses will 


multiply much faster than un-essential drop-offs 


COMMITTEE MEMBERS EXPRESSED CONCERN over 
shortages in steel. aluminum and other materials. One 
has orders for engines to expand aluminum production 
capacity, but is having difhculty in getting aluminum for 
engine components Members also discussed with the 
NPA a proposed program to make available materials for 
(More later 


mamtenance, repair and operating supplies. 


on this subject.) 
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Maintenance Costs and Considerations 
of Large Engines in Power Generation 


HEN operating costs of electric 
W power generation are discussed 
and various types of prime movers 
considered, the first objection voiced 
to the use of diesel engines, particu- 
larly by those who have not taken time 
to study the complete costs per kw.hr.. 
delivered to the switchboard, will gen 
erally be “excessive maintenance 
costs.” There is no doubt but that this 
maintenance problem constitutes an 
important factor in the total produc 
hastily 


should not be 


tion cost, but drawn conclu 


sions drawn without 
factual information. 

Since the inception of the internal 
combustion engine with its multiplicity 
of rotating and 


reciprocating parts, 


and resultant friction, vibration, and 
wear problems, much effort has been 
expended and progress made in redue- 
ing maintenance. In. striving for ut- 
most performance and efficiency in 


generating plants, new stresses are 


often imposed upon the materials as 


the higher temperatures and pressures 


by J. Bryan Sims 


Mr. Sims, superintendent, Board of Public Works, Grand Haven, 
Mich., presented this text at the 1950 Midwest Power Con- 
ference. This Meeting was sponsored by the Illinois Institute 
of Technology in cooperation with a number of colleges, uni- 


versities, and technical societies. 


Length of the text, all of 


interest, necessitates presentation in two parts, this being the 
first portion. However, each of the parts is essentially a com- 
plete story within itself. The second part will follow next month. 


in modern engines are encountered. 

\s a result, new improved materials 
and processes are constantly being de- 
their 


worth. the machine designer takes ad- 


veloped, and as these prove 
vantage of them to improve his prod- 
uct. He may 
limits of the 


to maintain 


again approach capacity 
materials, but endeavors 
sufficient 


design safety 


factor. There is always a compromise 
between obtaining the ultimate in per- 
formance and yet retaining sufficient 
design safety factor, thus affecting the 
amount of maintenance required. 

The diesel engine is not alone when 
facing these maintenance problems en- 


countered in a struggle for increased 


performance. The modern steam plant. 
with its increasing temperatures and 
effort to burn a 


pressures and its 


greater variety of fuels, has also ex 
perien ed problems. 
Those operators burning the more 


difficult coals of the 


modern steam 


country under 


boilers are well aware 
of the maintenance encountered. Stoke: 
or mill repairs, slag and fly ash difh- 
culties and many other problems are 
too numerous for listing. Similarly. 
when the diesel plant operator attempts 
to burn the heavier more viscous but 
cheaper residual fuel oils, his mainte- 
nance problems also become more pro- 


nounced. 


Exterior of the Grand Ha 
ven diesel plant with steam 
back 
third 
plant 


turbine plant in 


ground, Nearest 
three 
is extension 


1947 


windows) of 
completed in 
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Principal Maintenance 
Centered in the Engine 


As a prime mover the large heavy 
duty diesel engine used in power gen- 
eration Is of a reasonably compact 
design, reflecting development over a 
period of many years. Obviously the 
principal maintenance is centered 
within the working parts of the engine 
itself, since its complement of auxilia- 
ries is relatively simple as compared 
with a steam electric power generating 
plant of equal size and efficiency. 

Maintenance of the diesel engine as 
a prime mover cannot equitably be 
compared with the steam turbine alone. 
The turbine must utilize a greater num- 
ber of important auxiliaries including 
from the 
maintenance standpoint, the boiler or 
feed 


pumps, treating and heating system, 


first, and most important 


steam generator with its water 
fuel burning system and the many 
other important auxiliaries that must 
be considered. 

Therefore, a fair comparison be- 
cost of the 
steam and the diesel plant of equal 


tween the maintenance 


capacity should be based upon the 


entire plant and not upon the prime 
movers alone. This can best be done 
by computing the maintenance cost on 
“kw.-hr. delivered at the switchboard” 


basis. 


Engines inelude 
left) a 6-cyl., 2250-bhp. 
Nordberg a 9-cyl., 3850 
bhp. Nordberg (door off 
for repairs), three 6-cyl., 
1140 bhp. DelaVerne en 
gines and another 2250 
bhp. Nordberg 


right to 


In the past, when considering the 


relative costs of powel generation 


using different types of prime movers, 
the comparison has generally been 
made between steam and diesel plants. 


As the of the 


auxiliaries of a diesel plant was a rela- 


maintenance expense 
tively small item compared with the 


maintenance of the steam generating 


or boiler plant, the greater amount of 
maintenance of the engine itself, over 
the turbine, was offset in considering 
the plant as a whole. 

Although it is a little early to pre- 
dict, this comparison could be changed 
turbine 


with the advent of the gas 


which is now being offered commer- 
in the 5000- to 6000-kw. sizes, 


which is 


cially 
and more ol 
tained with a much smaller comple- 
ment of auxiliaries than the steam tur- 
bine. Thus, the maintenance will, in 
effect. he confined principally to the 
turbine itself, 

The diesel engine generating plant 
is usually designed with a reasonable 
number of units to allow not only 
emergency repairs but a program of 
maintenance. Much of this will be of 
a preventive nature, and will eliminate 
possibilities of emergency shutdowns. 
The relative high efficiency of the diesel 
in the smaller sizes allows a plant to 
be constructed with a greater number 


of smaller units than the correspond- 
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less self-con- 


ing steam plant and yet shows a com 


parable overall plant efhiciency. 


Standardization of 
Maintenance Procedure 
There 


pended toward standardizing mainte- 


has been much effort ex 


nance programs and procedure in 


diesel engine plants. Many schedules 
have been prepared for maintenance 
crews which from 


ranpe a compara 


tively simple procedure with practi 
cally no records kept, on up to the 
more elaborate ones, considered by 
some to go to the extreme. 

that “it takes a 


heap of living to make a home.” Simi 


Someone has said 
larly, “it takes a lot of living with a 
diesel engine” of a given manufacture, 
type and model to know just what 
parts require more frequent attention 
and to strike an economic compromise 
on frequency of inspection and pre- 
The 
turer can be quite helpful in formulat 


based 


upon the experience of other users, but 


ventive maintenance. manutac- 


ing general recommendations 
final decisions must be made by the 
operator himself who learns by hard 
experience. Operating experience with 
a particular model may often not be 
available due to its being a new de- 
sign. There is always the economic or 
cost 


factor to be considered by the 


operator, but most important is the 





Chrome plated valves and guides. Left 
ice; center 


that the load 


when needed and the availability factor 


fact must be carried 


good. 

Engine design and operating char- 
acteristics vary, For example, to make 
a general rule requiring crankpin bolts 
in a 4-cycle engine to be discarded 


upon a given number of hours of 
operation may be a desirable precau- 
tionary measure in some engines but 
an unnecessary expense in others. The 
author recalls that a number of large 
fecycle engines, operating many thou 
sand hours over a period of some 18 
to 20 years, have not had a single bolt 
failure or crack occur. 

Repeated magnaflux and other tests 
fail to show any sign of possible fail- 
ure. Samples of bolts cut up for pull 
tests show practically the same elonga- 
tion and tensile strength as the original 
specifications; whereas, on a 2-cycle 
engine of later design and from a dif- 
ferent’ manufacturer, two crankpin 


broken. 


tunately, they were discovered during 


bolts were found to be lor- 
an inspection period before any dam- 
age had been done. 

ach engine type, therefore, has its 
own peculiarities of design which affect 
the operator's maintenance procedures. 
Perhaps it could be said from the ex- 
perience with the bolts in the 4-cycle 


engines, that they might be sufficiently 
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chrome plated valve and guide after many hours of serv 
newly plated and ground valve and guide; right 


valve and cage assembly complete 


over-designed to preclude any failure 
under normal conditions. Or perhaps 
it might be contended that they were 
not over-designed but designed with 
factor to last the life- 
time of the engine. Nevertheless, it is 
that 


manufacturer, apparently from a desire 


sufficient safety 


interesting to note the engine 
lo prevent any possibility of a failure. 
has in the past recommended changing 
of the bolts periodically. 

In living with his equipment, the 
operator may often be able to suggest 
minor improvements in design to the 
manufacturer, and even make a few 
himself to existing equipment without 
being accused of trying to redesign 
the entire engine. The engine manu- 
the 
operator, learn of the weak points on 
the 


facturer may work closely with 


equipment that develop during 
operation, and use the experience to 


improve his product. 


Examples of Minor 
Improvement Possibilities 


Many. will be 


with a well known reliable 4-ceycle, 22- 


no doubt, familiar 
in. by 30-in., preeombustion head type 
engine built in considerable numbers 
a few years ago, which had a split box 
type bearing on the piston end of the 
connecting rods, using poured babbitt 


or Parsons white bronze bearing sur- 


faces. These bearings would ultimately 
pound out, the babbitt often cracking 
and causing considerable maintenance. 

Many of these have long since been 
machined out and a one-piece yellow 
bronze or Bronzoid bushing, with less 
clearance than formerly used on the. 
babbitt bearing, keyed into the box. 
The reduction in maintenance caused 
by this change was outstanding. More 
the 


signed the piston rod, strengthening 


recently manufacturer has rede- 
the eye section, and using a one piece 


bronze bushing. In a few instances 
and possibly due to excessive clearance 
caused by wear and cracking of the 
habbitt in the early design, with the 
resultant pounding, cracks occurred in 
the 


them to let Zo and wreck the engines. 


the eye section of rod causing 

Phis same type engine, when operat- 
ing on heavy viscous fuel for which 
it is noted as being able to burn suc- 
cessfully, experienced excessive wear 
on valve stems and the spool-shaped 
valve thrust guides located at the top 
the 


valve stem bushings to wear and the 


of the valve stems. This allowed 


heads to wallow in the seats. calling 


for continuously refacing the valve 
heads and seats in the valve cages. The 
building up of the worn valve, valve 
stems and the top guides with hard 
chrome, eliminated the major portion 
of this maintenance as well as salvag- 
ing some valuable worn parts which 
might otherwise have been junked. 
Hard chrome plating has also sue- 
cessfully been applied to wear areas on 
many parts of the large 2-cycle en- 
gines, including such applications as 
the relatively large needle valves on 
the fuel atomizers of air injection en- 
gines, air regulating valves, the Bosch 
type pump plungers, and the smaller 
needle valves of the spray nozzle on 


Worn 


areas are first ground undersize, are 


mechanical injection engines. 
then chrome plated and finally preci- 
Afterward, the 


plungers in the pumps and the needle 


sion ground to size. 


valves are hand-lapped into the bodies. 

These parts, when properly chrome 
plated and finished, give a much long- 
er life than the original parts, particu- 
larly when difficult fuels are encoun- 
tered. One 915-in. piston pin which 
was built up by hard chrome has been 


operating in a larger 4-cycle engine for 
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several years without any sign of wear. 
It should be stressed, however. that 
chrome plating is by no means a cure- 
all and that it be carefully applied by 
a competent plating firm on carefully 
prepared surfaces and under supervi- 
sion of a competent mechanic. 

Many other examples of improve- 
ments by the maintenance man could 
be cited. For example, a siege of cy- 
linder liner breakage on 4-eycle en- 
gines a few years ago resulted in a re- 
these 
liners to increase the fillet in the vicin- 


quest to the manufacturer of 
ity of the machined supporting flange 


area. Obviously. it was necessary to 
grind out the cylinder block slightly 
to allow for this increase in fillet thick- 
hess, 

From an examination of the block 
design and a study of water circula- 
tion. it was apparent that air might be 
trapped in the highest area around the 
top of the liner and retard the circula- 
tion of the cooling water. The drilling 
of some holes in the webbing improved 
the circulation without weakening the 
This 


circulation, together with elimination 


casting. improvement in water 
of a sharp corner on the liner where 
the cracks 


liner 


seemed to start. reduced 
breaks materially. 

These examples of the operator and 
engine manufacturer effecting —im- 
provements during years of usage are 
given simply to illustrate the possibili- 
ties of improvements that may be made 
to mutual advantage. With the con- 
tinued thought being given fo im- 
provements by engine builders, piston 
ring manufacturers, lubricating oil re- 
finers. oil filter designers, as well as the 
operators themselves. there is reason 
to hope for results which will help off- 
set the terrific increase in cost of re- 
placement parts and labor experienced 


during the past few years. 


Maintenance in Combustion Area 

The greater portion of maintenance 
costs of large slow speed diesel engines 
probably involves ring and liner wear 
with the occasional cracking of a ecy- 
linder or piston head and possibly a 
liner. A 


bination of 


number of factors or com- 


conditions may have a 
bearing upon these maintenance prob- 
lems. 


Excessive ring and liner wear may 


be caused by (a) type of engine and 


design: (b) lubrication conditions: 
(c) operating temperatures; (d) in- 
complete combustion; (e) quality of 
fuel (presence of abrasives, chemical 
composition, etc.); (f) quality of ma- 
terial in cylinder liners, piston rings. 
etc.: (gi air filtration; and many 
others. Detailed discussion of these fac- 
tors are bevond_ the scope of this 
paper. 

Probably next in importance to the 
design of the engine, and the type of 
fuel used, is the cooling system. Cast 
iron rings, piston and cylinder heads 


crack 


much of this may be traced to improper 


and liners occasionally and 
cooling. Perhaps it might be said that 
cast iron does not crack directly from 
heat but from improper cooling or heai 
dissipation following heating. For ex- 
ample, after preheating cast iron for 
welding, great care must be taken in 
cooling, to prevent it from cracking. 
Stresses are apparently sel up that are 
not easily relieved. 

Some time ago the author experi 
enced a siege of liner breakage on 
large 2-cycle engines which was difh- 
cult to explain. [It was noticed that 
breakage was usually discovered short 
ly after starting the unit early in the 
morning following an overnight shui 
down. This led to the conclusion that 
the cracking might be occurring due 
to rapid cooling during the shutting 
down of the unit. 

It should be noted, that in taking 
the unit off the line, the load 


gradually, reasonable 


was 
reduced for a 
period prior to actually stopping the 
engines. The raw cooling water, taken 
lake (Lake 


cold in this location during most of 


from the Michigan), is 
the year. and orders were given, in an 
effort to correct the condition, to stop 


the flow of cooling water to heat ex- 


= 


SEAL 


EVERY 
YOU USE HELPS 
CRIPPLED CHILDREN 
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changers as soon as the engine was 
stopped, operating only the soft water 
(jacket water) pumps and the auxili- 
ary oil pumps to dissipate the accumu- 
lated heat more slowly. 

Upon occasion, air leaks have de- 
veloped in the air coolers of air injec- 
tion engines which utilize jacket cool 
ing water for cooling the injection air. 
Since this leakage air circulated in the 
jacket water, it ultimately found its 
way to the highest point in the cooling 
system of the engine forming air pock 
ets around the top of the liner and in 
the cylinder heads. This results in et 
and cooling in a 


ratic circulation 


rather critical area. Under these con- 
ditions liners and cylinder heads occa 


crack, It 


fore that a stable and continuous heat 


sionally would seem there 


transfer rate. with the heat being dis 
sipated as evenly and slowly as is prae 
tical. 


cast iron to discourage cracking. 


would be desirable in cooling 

Cooling plays an important part in 
the combustion conditions in the cy 
linder. The circulating water around 
the liner is required to absorb the heat 
not only from the combustion, but 
from the friction caused by the rings 
rubbing against the walls, as well. 
Ring-wall friction may be quite a fac 
tor, particularly in the 2-cycle engine, 
where it is often difficult to maintain 
an adequate oil film. 

This is illustrated by the failure of 
a piston trunk which had been oper 
ated with insufficient lubricating oil 
16-in tried 
in lieu of the original Yo-in. rings in 


an effort to 


film between the 11 


u 
rings 


reduce ring breakage. 
Other operators have used increased 
ring width in this same engine design, 
but the losing of the first piston trunk 
out of 24 pistons having thousands of 
hours of operation with standard rings 
tended to discourage further experi 
mentation with wider rings. More con 
sideration was given to lubrication and 
other factors which might contribute 
to these ring failures. 

The second part o] this article, to be 
presented next month, discusses means 
and liner 


fests of 


of unproving piston ring 


wear factors by evaluation 


lubricants and analyzes the effects ol 
fuel types and maintenance on operat 


ie costs. 





Ingots being heated in one of the gas furnaces. They are heated at controlled rates and brought 
up fo fixed temperatures after which they are ready to be worked 





From Ingots to Crankshafts 


A Production Story 





ITH A hankering to see a diesel 

crankshaft forged, we recently 
dropped out to Ellwood City, Pa., to 
visit the Ellwood City Forge Co., and 
to take a tour of the plant with EB. H. 
(Ted) Evans, president of the firm. 
We had a pretty good idea of how 
the shafts were forged, but thought 
a litde brushing up would be a good 
thing, both for us and for any of our 
readers who might be wondering just 
how the crankshafts are made. 

The plant at Ellwood City is divided 
into several sections, A production line 
runs from one end of the plant to the 
other. There is a good deal of ma- 
chinery in the place and the per- 
sonnel of the firm, both supervisory 
and operating, are a nice bunch of 
people who certainly know their busi- 


What's 


ness. even more important, 
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they know how to explain their process 
to other people, and their words are 
essentially what we're passing on to 
you in this article. 

You're all final 
product of this operation, the diesel 
crankshaft. this 


part of the engine starts out as a 


familiar with the 


However, precision 
rough ingot which comes direct from 
the steel This 


sp cifications 


mill. steel must meet 


certain regarding — its 
composition, since poor steel will re- 
sult in a defective shaft. At 


steel samples are taken for physical 


intervals, 


tests and metallurgical lab reports are 
checked by the personnel at Ellwood 
City 


steel is up to the required standard. 


Forge to make certain that the 


The firm gives a performance guaran- 
tee on every shaft which is produced 


in its shops. 


The first step in the operation is 
heating the ingot under controlled 
temperature conditions so it can be 
shaped by a steam hydraulic press. 
The plant is arranged so the furnaces 
are at the beginning of the production 
line. The ingots are placed on small 
rail cars which are pulled by a very 
This 
entire 
shaft 


from place to place as it goes through 


small electric “locomotive”. 


“railroad” runs through the 


plant and serves to carry the 


the various steps required to turn out 
the finished product. 

The this 
car and put into the “cold” furnace 
The 


rate of heating is slow because it is 


ingot is removed from 


by an overhead crane or hoist. 
very important to keep the ingot from 
going above this critical transforma- 
tion temperature at this stage. 

When the piece is preheated through- 
“hot” 
furnace where it is brought up to 2250 


out, it is transferred to the 
deg. The temperature rise is held to a 
definite rate per hour in order to avoid 
thermal stresses which can be set up 
in the piece by too-rapid heating, just 
as it can by too-rapid cooling. After 
the ingot reaches the required tem- 
perature, it is ready to be worked. 
The piece is removed from the fur- 
nace and is pressed into a rectangular 
cross-section by steam hydraulic 


The of the 


tangle are roughly the same as that 


presses. dimensions rec- 
of the finished shaft with enough ex- 
cess material to allow for machining. 
Incidentally, this hammering contri- 
butes to the quality of the shaft since 
it amounts to hot working. Hot work- 
ing tends to relieve residual stresses 
in the steel and reduces the possibility 
of defects in the finished shaft. After 
it is shaped, the ingot is allowed to 
cool. 


With 


step is to cut out sections to form the 


the ingot shaped. the next 
cutting out 
shaft at the 


places. The sections are cut out by 


throws. This is done by 


sections of the propel 
drilling a series of holes in the shaft 
in the outline of the piece to be re- 
moved. When enough holes have been 
drilled. the piece is knocked out. After 
it is removed. the throw has a series 
of semi-circles on its inside periphery 
which are taken out in the machining 


operation, 
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With the 


step is to twist the shaft to properly 


throws cut in the next 
locate the throws for the firing order 
of the particular engine. The angle of 
twist is determined by the firing order 
and the number of cylinders. For ex- 
ample, with a 3-cylinder engine whose 
is 1—-3—2, the throw for 
the No. 3 cylinder will be 120 deg. 
off from the No. 1, while the No. 2 
240 deg. offset 


fir ing order 


throw will be 


No. e 


\ special holding and twisting de- 


from 


vice twists the shaft. Starting at one 
end. the first throw is clamped in 
a pair of jaws and the second throw 
is twisted to the proper position. The 
second throw is then clamped and the 
third throw is twisted. This procedure 
continues until all the throws have 
heen given the proper offset. 

With the crankpins properly located 
and offset. the next step is heat treat- 
ing the shaft. The rough piece is then 
taken into the next section of the plant 
where it is put into a crankshaft lathe. 

The crankshaft lathe rough finishes 
the journals and pins in the same man- 
ner that any lathe does a similar job. 
One of the chief differences between 
the crankshaft lathe and an ordinary 
lathe is that 


turns and the work remains stationary. 


in the former, the tool 


Steam hydraulic forging press shaping one of the ingots 


latter, the work turns 


and the tool is stationary. 


while in the 


the crankshaft is an eccentric 
difficult to 


when it is turning, be- 


Since 
piece, it would be very 
cut the shaft 


cause of the large centrifugal forces 


Wickes Brothers crankshaft lathe of the type used in the Ellwood City plant 


ie] 
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This is the second step in the process, 


shaft. 
The job could conceivably be done by 


set up by the rotation of the 
counter-balancing the shaft, but this 
effort is saved by simply holding the 
piece stationary and having the tool 
rotate. 

The shaft 
first the ends, then the several jour 
After the 


rough finish cut, a fine finish cut is 
Pr 


is machined by sections, 


nals and pins are turned. 


taken. This brings the shaft down to 
the proper tolerances. 
The final 


process is drilling the various oil holes 


step in the production 
and passages which are required for 
the particular engine for which the 


shaft The 
spected and thoroughly checked and 


is designed. shaft is in 


any additional machining. grinding 


or polishing that is needed is done. 
Many of the steps in the operations 
described bee n evolved 


here have 


from long experience. As in all forg 


deal of 


ing operations, a great care 


taken 
the best possible finished product. The 


must be with the 


personnel of the firm use a combina 
tion of new and old techniques which 
have been tested and 
best for 


The worth of the processes are attested 


proven to be 


their particular operation 


to by the quality of the final product. 
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Airport Fire Protection 


Diesel engines with automatic con- 


trols are providing standby power for 
fire protection for several hangars at 
Chicago's Midway Airport. 

The danger of fire makes it imper- 
that the 


at all times and the engines have 


ative equipment be protected 
been 
installed to provide 


pumping power 


in the event of power failure. 
GM Detroit. 
are equipped with Synchro-Start con- 


The engines, made by 


trols which start the engine when wa- 


Staff Expansion 


Minneapolis - Honeywell Regulator 
Company has expanded the engineer- 
ing personnel and departmental facili- 
ties of its Valve Phila- 
delphia by 400 per cent, it was made 


manuel Wolff, 


of the division’s engineer- 


Division at 


known last month by 
in charge 
ing. 

The expansion is part of a pro- 
gram which includes research into and 
development of new industrial valve 
designs, for developing applications 
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ter pressure drops below a fixed level. 


The engines drive electric motors 
drive 
fighting. 

oth the elec- 
When water 
first of 


and the sec- 


which, in turn, pumps to pro- 


vide water for fire 

The controls handle 
tric motor and the diesel. 
pressure drops to 90 psi. the 


two electric motors starts 


ond starts when pressure drops to 85 
psi. Below 85 psi. the controls start 
the diesel engine and keep it running 


until pressure is built up to normal. 


for new and existing products, and for 
speeding production and _ deliveries, 


\W ol ff said. 


Hilliard Representative 


The Hilliard Corporation has an- 
nounced the appointment of the Betz 
Company, 1225 
New Orleans. 13, 


new representative. 


Sales 
Street, 


as a 


Engineering 
Magazine 
Louisiana, 

The new agent will cover the terri- 
of Louisiana, and 


Arkansas. 


tory Mississippi, 


Southern They will act as 





Hilliard- 


reclaimers 


agents for the full line of 
Hilco lubricating oil filters, 
and purifiers. 

The Betz 


is headed by 


Engineering Sales Com- 
Allen W. Betz, who 
New Orleans 


several years as a Sales En- 


pany 
has been active in the 


area for 


gineer. 


Westinghouse Contract 


Phe Plantation Pipe Line Company, 
operator of one of the world’s largest 
pipe lines for refined petroleum prod- 
ucts, has awarded a $600,000 contract 
to the Westinghouse Electric Corpora- 
tion for electrical equipment necessary 
for the expansion of the system. 


Ck 


tion Pipe Line Company, 


Younts, president of Planta- 
stated that 
the contract provides for switchgear 
control centers and 


motor starters, 


ventilating fans. The additional equip- 
ment and pipe line will boost the ca- 


pacity of the system from approxi- 
mately 100,000 to 167,000 barrels per 


day, Mr. Younts said. 


Radio Equipped Diesels 


Every diesel powered locomotive 
on the Missouri Pacific System will be 


equipped for train to train radio com- 
munication. This was assured when 
U.S. District Judge ( H. Moore 


authorized an expenditure of $324.250 


yeorge 


for radio installations on 137 diesel 


locomotives and 102 cabooses now in 
service. 

In addition to operating equipment, 
75 locomotives on order will be simil- 
arly equipped and 100 diesel freight 
units have been or are now being ra- 
When all are in service 
Pacific 


312 diesel locomotives 


dio-equipped. 


by next summer, Missouri 
Lines will have 


and 285 cabooses radio-equipped. 
Engine Distributor 

City Sales. Inc., 
2259 S. 


Industrial Engine 
Indiana Avenue, Chicago, an- 
nounces the opening of its complete 
distributor 


Sales, Parts and Service 


facilities on Chrysler and International 
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Diesel 


Tom La Vorene, who has 15 years of 


Gas and 


Industrial Engines. 
Industrial Engine experience, is Vice 


President and General Manager. 


George Clarke is Service Manager. 
Harry Groessman heads up the Parts 
Department. 

The new company was established 
late last fall. The business is devoted 
exclusively to industrial engines and 
parts, power units and allied items as 
used by the construction field and in- 


dustry. 


Nordberg Distributor 

The appointment of Prime-Best Ine.. 
3820 West Villard Ave.. Milwaukee. 
Wisconsin, as distributor for Nord- 
berg 4FS diesel engines has been an- 
nounced by Nordberg Manufacturing 
Co. 

Prime-Best Inc. will cover the south- 
eastern territory of Wisconsin for 
Nordberg. Established in 1945, the 
firm has grown to become one of the 
leading construction equipment houses 
in southeastern Wisconsin. President 
of Prime-Best Inc. is W. C. Best. and 
C2 


organization 


Eckland is sales manager. The 


maintains small branch 


Elkhorn. 


son. Its Milwaukee service department 


offices in Racine and Madi- 
is staffed with four experienced me- 
chanics under the direction of A. Ma- 


rose, Service Manager. 


Research Center Expands 


Armour Research Foundation of I- 
linois Institute of Technology has an- 
nounced a 30 per cent expansion of 


its engines and lubricants and heat 
transfer laboratory facilities. 
According to Wilson P. Green, as- 
sistant chairman of applied mechanics 
1800 feet of 


floor space has been added to house a 


research, some square 
new 200-300 horsepower Sprague-type 


fuel 


and weighing equipment, air meter- 


electric dynamometer, metering 


ing equipment, recording temperature 


instrumentation, and additional spe- 


cialized equipment for engine de- 


velopment projects. 


Locomotive Shipment 


A standard G-E diesel-electric loco- 
motive, shown being loaded on a flat- 
car at the General Electric Company's 
Erie (Pa.) Works, is being shipped to 
the C. 


tion at Toledo, Oregon. 


D. Johnson Lumber Corpora 
Bee ause of a 
tunrel on the branch line to Toledo. 


the locomotive will have to be un- 


he 


The dynamometer and its accessory 


equipment is especially suited for 
power tests. friction horsepower mea- 
fuel tests. 


tests, 


surements, 
load 


studies on engines up to 300 horse- 


consumption 


cycling and combustion 
power. 

This supplements the d.c. dynamo 
meter equipment; installed last Janu- 
ary by the Foundation to handle small 


engines of 14% to 20 horsepower. 


Young Agreement 


Certain selected types of heat trans- 
fer products of Young Radiator Com 
pany are now being manufactured in 
Canada under special license arrange- 
ments granted James B. Carter, Ltd., 
The announcement 


Winnipeg. was 
peg 
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loaded by railroad cranes at Eugene, 
Oregon, and hauled the last 118 miles 
to Toledo on its own wheels. 


The G-E 


locomotive will be 


new 15-ton diesel-electric 


used on the com 
pany’s lumber operations on the Pa- 
cific slope of the coast range, and will 


replac e a steam locomotive. 


made jointly by Fred M. Young, presi- 
dent of Young Radiator Company and 
J. B. Carter, president of the Canadian 
firm. 

Carter has been granted manufac 
turing privileges to certain Young de 
signs and engineering specifications 
and will produce heat transfer units 
for the Canadian market. 
Established in 1920. the 


manufactures a large line of replace 


exclusively 
firm alse 
ment radiators and heaters of its own 
design. 

According to Young, units manufa 
tured by Carter are identical with 
those being made in Young’s factories. 
The new arrangement is expected to 
provide a substantial saving to Cana- 


dian customers in transport costs, ete. 
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Using Cooling Water Waste Heat to 
Heat and Air Condition a Plant 


by M. D. Pugh 


ESIGNERS and users of diesel and 

gas engines have long been aware 
that more than half of the energy in 
engine fuel is wasted. Diesel engine 
efheiencies range around the 35. per 
cent mark, but this still leaves 65. per 
of the fuel devoted to 


other than power output. 


cent sources 

There is not much that can be done 
by the operator insofar as engine de- 
sign is concerned; he already has 


With that fact fac- 


ing us, we must write off any attempt 


bought his engine. 


to decrease friction horsepower and 
ambient heat loss. These two factors 
account for approximately 18 per cent 
of -the useful work in the fuel (fhp.- 
ize: The rest of the 
fuel jacket 

(22°) and exhaust heat (25%). 


radiation-6%« ). 


energy goes to waler 


While it is almost impossible for the 


user to change the approximate 


amount of energy lost in the jacket 
water and exhaust, he can get some 
This 
is just what the Western Blue Print 


use out of this wasted energy. 


Company of Kansas City, Mo. has 
done. 

The firm has two Minneapolis-Mo- 
line gas engines which provide power 
for lights and equipment, but has man- 
aged to utilize the jacket water heat 
to heat and air condition the plant. 
The system operates five days a week, 
9 hours a day. The two engines are 
belted to a 60 kw. Electric Machinery 
generator. A Vapor Phase cooling 
system is included in the installation 
and exhaust lines are water jacketed 
to recover some of the exhaust heat. 
The firm uses the steam obtained from 
the cooling system and exhaust heat 
to operate their heating and air condi- 
tioning unit. 

Prior to the installation of these en- 
gines, the total annual cost of pur- 
chased power, including the cost of 
heating in winter was about $6060.00 
with no summer cooling. The system 
produces ac. power and requires that 
the plant purchase current for its de. 


machines which have not yet been con- 


Mike Haynes, Western Blue Print’s maintenance engineer, looks over his pawer plant. The 
installation was designed by John Bender of the Economy Engineering Co., Kansas City. 


verted to ac. This power costs about 
$2100 per year. Fuel costs for the two 
engines runs to about $500.00 per year 
and, tossing in a liberal $1000.00 per 
year for operation, maintenance, amor- 
tization, etc., brings the cost of pro- 
ducing power to $1500.00 per year. 
This makes a total bill for all purposes 
of $3600.00 per year, a saving of $2.,- 
160 per 


that the total system will be amortized 


year. The owners estimate 
in less than four years. 


heat that 


wasted in the cooling water and ex- 


To best utilize the was 


haust, the firm decided to heat and 
cool the plant with this steam. Here we 
run into the old problem—how do you 
get cold from heat? The principle is 
very old, but, for those of our readers 
who are perhaps unfamiliar with the 
process, we present it here. 

Energy is required to change the 


“form” of any substance. For ex- 
ample, water can exist in three differ- 
ent states, solid (ice), liquid (water) 
(heat) is 
required to change the water to steam. 


With this in mind, we 


and gas (steam). Energy 
can go to an 
understanding of this “cold from heat” 
cvele. 

In the air conditioning and heating 
unit, a Servel Model DE-144-S, refrig- 
eration is produced by the “absorp- 
tion” principle, using heat as the mo- 
This 


system involves the absorption of heat 


tivating source. “absorption” 
which is used to effect a change in 
The 


unit operates at a high vacuum at all 


state in the refrigerant. entire 


times. Well explain the reason for 
this high vacuum a little later on. 

The solution in the system consists 
of water and Lithium Bromide, a salt 
Water 
is the refrigerant and Lithium Bromide 
LiBr) is the ab- 


refrigerant 


similar to common table salt. 


formula 
The 


actual cooling, while the LiBr absorbs 


(chemical 
sorbent. does the 
the refrigerant near the end of the 
evele. Lithium Bromide is used as the 
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absorbent because it has a very high 
affinity for water which will go into 
solution with it whenever they are 
brought together. 

We start the cycle with a mixture 
of LiBr and water in the refrigeration 


‘see sket h Ie 


generator from 


Steam 
the engine and exhaust jacketing cireu- 
lates around this solution. transferring 
heat to it. 

As the solution is heated. the water 
changes to vapor while the LiBr re- 
mains a liquid. The vapor and LiBr 


rise by vapor lift action and enter a 
separator where the LiBr is separated 
out and goes to a heat exchanger. 

The vapor continues on upward to 
is cooled and 


the condenser where it 


becomes water. It then passes into the 
cooling coil where it vaporizes because 
the pressure maintained in the coil is 
about one-sixth that in the condenser. 
Water will boil at temperatures lower 
than 212 


sufhciently 


F. provided the pressure is 
this 


entire system operates at a high va- 


low. For reason the 


cuum. 

The cooling coil is the place where 
takes 
Remembering that heat is re- 


the actual “air conditioning” 
place. 
quired to effect a change in state 
(change water to steam in this case), 
we can see that heat must be obtained 


If the only 


of heat is the air passing over the cool- 


from somewhere. source 
ing coils. the air will become cooler as 
it gives up its heat to effect the afore- 
mentioned change of state. Warm air 
passes over the cooling coils, gives up 
its heat. and passes into the room as 
cool air, thus reducing the tempera- 
ture of the room. 

From the cooling coil the steam en- 
ters the absorber where it once again 
comes in contact with the LiBr.. The 


steam and LiBr mix and form a solu- 


tion of vapor and liquid which is 
speeded by the condensing water pass- 
ing through the absorber. This mix- 
ture then goes through a heat ex- 
changer, picks up some heat from the 
heated Bromide 


other way through the coils, and_re- 


Lithium going the 


turns to the starting point, the refrig- 


eration generator. 


The officials of the firm feel that the 
installation of the Vapor Phase system 
to supply steam for the Servel unit has 
to be The 


cooling system has provided the sole 


proven very satisfactory. 
source of energy for the air condition 
ing unit and, except on a few days of 
extreme cold, has provided all the 


When there 


steam needed for heating. 





The hecting and 
air conditioning unit 
which is operated on 
steam supplied by the 
Vapor Phase cooling 


system (above) 


The plant layout is 
shown in the schema 
tic below while the 
one at shows 
the essential details 
of the heating and 
air conditioning unit 


right 





A THE YAPOR PHASE UNIT 
B EXHAUST HEAT RECOVERY UNIT 
AIR CONDITIONING UNIT 


10 CONDENSATE RETURN UNIT 
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was not sufficient steam available from 


the Vapor Phase system, steam for 


heating was obtained from a small 


boiler. It is also reported that instal- 
lation of the high temperature cooling 
system has increased plant efficiency 
and reduced maintenance costs. 

from 


Servel 


The switch over heating to 


cooling in the system is very 


simple. Essentially, the only thing 
thing required is to bypass the refrig- 
eration system and send the steam di- 


rectly to heating coils and blow ait 
across the coils with the same fan used 
to blow air across the cooling coils in 
summer, 

Another of this 
small plant is the vibration isolation. 


of the 


(making photostats and 


interesting feature 


Because of the 
work 


prints), 


firm’s 
blue- 


transmitted to the 


nature 


vibration 
machines from the 
he tolerated. 


engines could not 
In order to eliminate the 
troubles caused by vibrations trans- 
mitted to their copying machines, they 
mounted the engines on a special struc- 


tural steel sub-base which in turn was 


fora 


A report ‘rom Lindsborg, Kansas 


Municipal Power Station says — 


ATTENTION 
TRAINED DIESEL MEN 


Our list has become so large and is in 
such demand that it is currently being 
overhauled and mimeographed. 


IN THE MEANWHILE: 
A City in Missouri, 3000 population, is 
looking for a qualified Chief Operator 
with experience and leadership ability. 
Send resume and other details to: 
Box A 
Diesel Publications, Inc. 
192 Lexington Ave., 
New York 16, N. Y. 
mounted on Korfund vibration isola- 
tors. 
With the 


base and vibration isolators no further 


installation of the sub- 


trouble was experien¢ ed because of 
Although there 


amount of vibration 


transmitted vibration. 
is still the 
in the 


same 
engines, a normal thing in any 
reciprocating machinery, the isolators 
effectively keep these vibrations from 


being transmitted to the cameras or to 


a brane bills Diese/ 
Qyerhaul 504 


“Since installation of Honan-Crane purifiers, improvement in 


the condition of oil and in engine cleanliness has been so marked 


that city engineers plan to pull pistons on/y once every two years 
instead of every year as has been their custom.” 


ONLY A HONAN-CRANE OIL PURIFIER 
GIVES YOU THIS KIND OF PROTECTION 


Write today for complete information 


HONAN-CRANE CORPORATION 


JOS WABASH AVENUE, LEBANON, 


A SUBSIDIARY OF 


HOUDAILLE-HERSHEY CORP. 


INDIANA 


Honan-Crane purifier using 
Cranite (specially processed 
Fuller's earth) continuously 
serves the 1200 HP. Model 
33FD Fairbanks, Morse dual 
fuel unit at Lindsborg, Kan- 
sas Municipal Power Station 





the photostat rooms of the 
While this is a 
only 60 kw.. 


esting aspects. 


plant. 
small installation, 
it has several very inter- 
Operators of all types 
of power plants would do well to in- 
vestigate the 


heat 


possibility of utilizing 
wasted, in an air 
unit of the 
those 


installations where vibration is a prob 


energy. now 


conditioning and heating 


type used in this plant. Also, 


lem can be investigated with an eye 


to eliminating these troubles. since 


there are probably very few installa- 


tions where even the slightest amount 
of vibration will not damage the output 
of a plant. 

Finally. should he 
given to the Vapor Phase cooling SVs- 
tem. It 


conserves heat 


consideration 
is essentially a system which 
wasted. 


plant 


which is now 
even though it is paid for by the 
fact that 
costs have dropped and efficiency in- 


this 


operator, The maintenance 


creased since the installation of 


cooling system is significant and 


should be given proper consideration 


by other plant operators. 
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Burning Heavy Fuel 





NGINE builders are frequently 
asked flatly. “Can | Bunker 


“C” in my engine?” This is a good 


burn 


deal like a question posed in a recent 
letter to the Editor which asked, “Do 
you have any information about fuel 
injection equipment?” The immediate 
reaction was to simply send back a one 
word reply, “Yes”, and let it go at that. 
Then you realize that the person was 
well intentioned, but lacked a knowl- 
edge of all the considerations and im- 
plications in the matter. So, you sit 
down and try to help him out—and, 
similarly, so do the engine builders. 
This article is a collection of some 
of the most important considerations 
connected with the subject of burning 
heavy fuel. With an understanding of 
these, the user will be able to do some 
planning and when he goes to the en- 
gine builder there will be a sounder 


basis for cooperation. 
What is Heavy Fuel 


or Bunker “C’’? 


Bunker “C” 


the marine terminology for No. 6 fuel. 


or Bunker fuel is simply 


This is a residue of refining or. in 
all that is left of the 


crude oil after the lighter and more 


other words, 
expensive products are removed. The 
only thing that may be done to it. 
when necessary. is to add sufficient dis- 
tillate to cut its viscosity to limits for 
practical handling. Government stand- 
ards impose few limits and these are 
very broad. In fact, the marketers im- 
pose somewhat more restrictive limits 
to insure a usable product. Assuming 
that the refinery takes the deepest cut 
practical, the qualities of the residuum 
will largely depend upon the source 
and ty pe of the crude used. 

Let’s take a simple illustration. Sup- 
pose that we were to take a kettle full 
of water from each of three separate 
natural sources of water throughout 
the country; one from Sebago Lake in 
Maine, another from some river in the 
from 
tide 
Place all three on a stove and let them 


boil. 


Southwest: and the last some 


Southern bayou above water. 


The steam carries off, leaving 
































all the contaminents, mineral compo- 
nents, etc., and when the volume is re- 
duced to, say, 5 per cent of the orig- 
inal, take a look at what you have in 
each kettle. 


considerably. 


The residuum will vary 

Chances are that you would find that 
the residuum from the clear lake water 
would still be a pretty fair proposi- 
tion: the river water would contain al- 
kaline materials reflecting the nature 
of the river bed: and the bayou water 
would contain the corrosive organi 
materials frequently found in brackish 
waters. The same general effect is 
typical of what is found after crudes 
of different origin are refined, since 
the refining process is essentially one 


What is left can be 


pretty good or pretty bad, depending 


of distillation. 


upon the type and source of the crude 
oil. 

Oil, like gold, is were you find it. 
Next, comes the problem of refining 
and distribution. A tremendous and 
economit structure has 


complex 


evolved, such some instances 
the crudes are refined comparatively 
near their source and shipped as prod- 
ucts, while in other cases crudes are 
shipped to distant refineries for pro- 


cessing and comparatively local distri- 
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bution. Some companies handle both 
production and refining, while others 
handle only one end of the business; 
independent producers sell crudes to 
independent refining and marketing ot 
ganizations, 

The result is to create a spotty fuel 
distribution pattern. Water transport 
tation is the backbone of petroleum 
transportation, and it follows that the 


of fuel oils will be 


found on the seaboards. 


widest variety 
This, in turn, 
is modified by requirements of a spe- 
cific area, distance from refineries, ete. 
Going inland, the number of fuels 
available will be similarly determined 
with the added factor that land trans 
portation, barring some pipelines, is 
more expensive than bulk water trans- 


portation. 


Operator’s Problems 


The first 


should determine is the ly pes and spe 


thing that the operator 
cifications of fuel available to him at 
The factor 
availability should 

If he is lucky he 
will have the No. 2-D and 4-D, No. 5 
and No. 6 available to him, but more 


there will only be the No. 


attractive cost. of reason 


ably continuous 


also be considered 


( ommonly 


53 














No. 4 


Sometimes called 
"Cold 5") 























2-D or the approximately equivalent 
furnace oil and the No. 6. 

In the latter case, it is possible to 
fuel with the distillate, 


so as to get a fuel of the desired vis- 


cut the heavy 


cosity, for example, the equivalent of 
a No. 4-D. 
find out if the base stocks are com- 
(both both 
cracked stock) if the mixture is to be 
stable. 
highly advisable to avoid trouble. 


Here, our operator must 


patible straight-run or 


fairly Competent advice is 

The reference to No. 5 will be noted. 
“Hot” and “cold” No. 5 is a term fre- 
quently heard through force of habit 
and long usage, although no provision 
is made for this fuel in the Dept. of 
“Hot” No. 5 
has been thrown in with the No. 6 and 
“cold” No. 5 with the No. 4 oils. The 


terms simply mean that the oil can be 


Commerce Standards. 


burned (under boilers) with or with- 
out pre-heat, respectively, and hence 
relate principally to viscosity. 


Operating Problems 


One of the first problems encount- 
ered in using heavy fuel is that of 
Most of 


\ iscous, 


handling. these oils are 


highly and some means of 


heating is necessary to permit pump- 


ing, particularly at low ambient tem- 
peratures, This involves storage tank 
heaters, lagging of the fuel oil lines, 
etc. Then, before delivery of the oil to 
the fuel injection system, additional at- 
tention is necessary. 
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Even the lighter distillates require 
thorough filtration before using, so it 
is pretty obvious that the heavy resi- 
dues will benefit by more drastic treat- 
ment. Again heating comes into the 
picture. A reduction in viscosity fac- 
ilitates precipitation of solid contam- 
inents in settling tanks and centri- 
fuges. Filters are also used and it is 
only necessary to correlate viscosity 
and flow rates to see the advantages of 
heating. 

Any, or preferably all, of these pre- 
cleaning media should be used. Grav- 
ity will do its work in settling tanks to 
remove some of the larger particles 
and will reduce the load on the centri- 
fuge when finer cleaning is performed. 
In addition to the removal of particles, 
the centrifuge may reduce the sulfur 
and ash content of the fuel, since these 
will probably be a component of the 
particles removed. The filter system 
will do the final job by removing part- 
icles down to micronic size, providing 
that the viscosity of the fuel is kept 
low enough to allow use of a fairly 
dense filtering media without running 
into excessive pressure drops or out- 
size filters. 

Another wise provision entails a du- 
plicate fuel supply system to furnish 
light fuel. 


fuels will gum up the entire injection 


Some of the more viscous 


system to the point where starting is 
virtually impossible after the engine 
It is 
a common practice to start on light 


cools during shut-down periods. 


Ber oe ee 


fuels and run on them before shutting 
down for a period sufficient to clear 
fuel. The light 
oil should be heated for the shut-down 


the system of heavy 


phase. If its temperature is much be- 
low that of the heavy oil it will tend 
to chill it and thus delay or prevent 
completion of the flushing operation. 

Fuel heating up to this point has 
been for purposes of efficient handling 
and cleaning: now. we have to burn 


it in the engine. 


Burning the Heavy Fuel 


Rates of fuel delivery. pressures in 
and functioning of the injection system, 
atomization and spray patterns, etc., 
are predicated on a certain range of 
If the viscosity varies 
this 
adjustment must be made. Since the 


fuel viscosity. 
substantially from range, some 
viscosity will vary inversely with tem- 
perature, it is often possible to ob- 
tain the desired viscosity by tempera- 
ture control of the fuel entering the 
pump and during its passage through 
the system. 

It may be necessary to pressurize 
the supply system to permit tempera- 
230-240" F still 
keep the fuel wholly in a liquid state. 


tures of, say, and 
Temperatures far in excess of these are 
commonly used in steam plants where 
heavy fuel is pre-heated for firing 
boilers. The point is that the viscosity 
must be suited to the injection system 
or changes made in the system to ac- 
comodate the increased viscosity if 
good clean combustion is to be main- 
tained and excessive injection line 
pressures avoided. 

Some claim that water-cooled noz- 
zles are required to avoid excessive 
carbon deposits and cratering at the 
spray tips. Others state that the heat- 
ing effect of un-cooled nozzles on the 
The truth of the 


believed to lie somewhere 


fuel is beneficial. 
matter is 
in between, depending on all of the 
engine design factors. It may be neces- 
sary to use the water-cooled nozzle 
and control the water flow to obtain 
the optimum spray tip temperature. 

When the engine can burn the fuel 
and pull its load with a smoke-free 
exhaust, there are still problems. High 
ash, fuel soot and corrosive by-prod- 
will combine to 


ucts of combustion 
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cause deposits and increase wear. Both 
are dependent to a certain degree up- 
on the type of fuel and the degree of 
excellence of the facilities for burning 
it. 

\ common result of heavy fuel 
operation is the rapid contamination 
of the lube oil. High sulfur oils will 
emphasize sludging and it is important 
in this regard that engine temperature 
be maintained at the high limit of 
the engine builder’s recommendations. 
Fuel darken the oil 


while color is not necessarily harm- 


soot will and 


ful, excessive amounts may build up 
when high carbon fuels are used. In- 
creased attention must be given to lube 
oil filtration. In many cases, centri- 
fuges coupled with micronic type fil- 
ters have been used to good advan- 


tage. 


Factors Important to the 
Engine Builder 


If the engine builder is to help you, 
there information that he 
must know. He will want to know all 


of your plans with emphasis on the 


is certain 


analysis of fuel that is to be used. 
There are certain basic considerations 
common to all engines, and there may 
be some that are peculiar to a par- 
ticular make or type of engine. 


Some items in the fuel specification 
The 


amount of hard asphalt and ash are 


will be of major importance. 
prime factors in determining wear. 
The percentage of sulfur is also a 
major item because of its corrosive 
tendencies. In conjunction with water 
vapor, a by-product of combustion, it 
tends to interfere with lubrication, in- 
creases sludging and build up the 
neutralization number of the lube oil. 

Carbon residue will be indicative 
of the amount of fuel soot and deposits 
to be expected. Percentage of wax may 
be a factor in determining pre-heat 


temperatures. 





= e 

veck.. 

= 

“See here, you never told us it would encounter 
these cond'tions when we installed it’’. 


Viscosity, being a function of tem- 


perature, is not necessarily a matter 
of prime importance. Similarly, cetane 
rating and volatility are not too criti- 
cal, since it is known that they will 
not be high and that some adjustment 
in engine timing will be necessary to 
compensate for the expected ignition 
lag. API gravity is useful in determin- 
ing heating values and also gives some 
slight indication of ignitionability. 
Higher gravities are generally prefer 


able. all other things being equa! 


Conclusion 


Don't let these considerations scare 
you. Remember that fuel costs are the 
largest single item in the average 
operating budget. Where you figure 
fuel cost in cents, maintenance is fig 
ured in mills and a saving of a few 
cents a gallon of fuel will pay for a 
lot of maintenance. 

Study the problem, particularly at 
the local level, and then avail yourself 
of every possible means of assistance: 
your oil supplier; the engine builder; 
the accessory manufacturer; and any- 
one else with sound knowledge of the 
subject. Above all, remember that each 
is a specialist in his field and that 
advice should be and 


their sought 


heeded. Do it right: It will pay off. 





Dema-North Carolina State Meeting 


North Carolina — State 
Raleigh, was host to educators and in- 


DEMA 


symposium on the subjects of opera- 


College, 


dustry representatives at a 


tion and maintenance of diesel en- 
gines. 


9 and 


trated day and a half program. In 


This event took place on Feb. 


10 and consisted of a concen- 


addition, time was provided for inspec- 
tion of 


the diesel school at the college. 


the excellent laboratories of 
These laboratories. developed in the 


course of the extremely important 


and research work 


for the Navy 


ernmental agencies during the war. is 


educational 
ducted 


con- 
and other gov- 
now being used for a number of very 
The 


facilities have been expanded since the 


interesting research projects. 
war by acquisition of surplus equip- 


ment and by construction of special 


devices to facilitate various phases of 
research, 

In the first morning session, chair- 
Prof. R. B. 
head, introduced three staff members, 
Messrs. Hanse, Kite and Dana, who 
“Control of 
Maintenance”. 


man Rice, department 


discussed Progressive 
“Shortcomings of Pro- 
and 


Maintenance Systems 


Diesel 


gressive 


“Causes of Failure’. re- 
spectively. 


* The 


chairmanship of Prof. J.B. 


afternoon session under the 
Jones 
consisted of 
The first. 


for Locomotives” 


two panel discussions. 


“Preventive Maintenance 
was discussed by 
Mr. J. Barnhill, Baldwin-Lima-Hamil- 
ton Corp.. and Messrs. D. M. Wood 
and D. F. Eichhorn, both of the Sea- 
board Railroad. The 


Maintenance’ for 


Set ond. “Pre- 


ventive Stationary 


Diesel Power and Diesel Transportation 


Engines” was presented by J. H. Cald- 
and R. M. 
Weatherly, Tarboro Municipal Power 
Plant. There 
ticipating discussion by the audience. 
Hill of DEMA was master 


of ceremonies at a dinner 


well, Cooper-Bessemer 


was considerable pat 
Harvey 
meeting at 
which Brian P. Emerson, Diesel Power 
and Diesel Transportation, was the 
speaker. 

On the following morning, John C. 
Gibb. Socony-Vacuum Oil Co., talked 
Associated 
Oil Problems”. followed by a talk on 
“Piston Ring 
5. We 
Here again, discussion was lively. 
R. L. Stanley of DEMA concluded the 


meeting with a talk on the advantage 


on “Bearing Failures and 


Problems” presented by 


Pennington of Koppers Co. 


of **¢ operation Between Colleges and 


the Diesel Engine Industry.” 
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Alarm Systems Cut Costs 





N ANY 


mobile or stationary, maintenance 


diesel installation, whether 
and repair costs are now just about 
the only way in which the operator 
can reduce his operating expenses. 


With effect, 


he can’t hope to get any appreciable 


a price-wage freeze in 


Temperature switch, preset to accuracy of plus 

or minus 3° F at the factory. The application of 

this switch can be seen in the lower right corner 
of the schematic diagram below. 


price reduction on necessary items. 


Labor costs are not likely to be re- 
duced except by cutting down on the 
size of the labor force, hardly a sound 
idea if it involves reducing the num- 
ber of that 


necessary to do a good job. 


men employed below 


A pressure switch which has been designed so it 

is not affected by pulsating pressures. Note its 

application in the system below where it is used 
to monitor both oil and air brake pressure. 














Typical diagram for the Tellite alarm when used on a truck or bus system. Here one light is used 
to cover severc! points. It is possible to use individual flashing lights for each switch in the system. 
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Another important consideration in 
regard to repairs is the problem of 
Last 


summer getting a replacement parts 


obtaining © replacement _ parts. 
involved nothing more than a 
letter to the 


representative. 


ordet 
routine phone call o1 
manufacturer or his 
Delivery periods were short and de- 
livery dates were met. Now, this prob- 
lem is becoming increasingly acute, 
delivery dates are vague, and the prob- 
lem of obtaining any spare parts is 
pretty tough. Dealers and distributors 
are, in some cases, filling orders from 
stock. but little chanc 
that their stock will be fully replaced 


when it runs out. 


there is very 


Faced with the problem of replace- 
ment parts shortages, the wise oper 
ator is taking every possible step to 
get the most out of his equipment. 
He has set 


as an intergral part of his maintenance 


up replacement schedules 


and repair program and will probably 
the 
period in the face of a scarcity of re- 


have to lengthen replacement 
placement parts. Normal wear is som 
thing which cannot be avoided. How 
ever, the thing that can be avoide 
is unwarranted failure of parts due t 
faulty maintenance and operation. 
In this last regard, he must take steps 
to see that his engines are protected 
against high water temperature, high 
lube oil temperatures, low lube pres- 
sure, etc. In multi-engine installations 
it is virtually impossible to employ 
sufficient personnel to take continu- 
ous temperature, pressure and other 
readings, and the need for an alarm 
system becomes immediately apparent. 
It should be remembered that bear- 
ings will operate only a short time 
on marginal lubrication. At best, this 
condition can result in a_ bearing 
failure but can also develop into a 
snapped shaft, rod, pin, ete. By the 
same token, high water temperatures 
the 


case with high lube oil temperature. 


cannot long be tolerated as_ is 


In view of the foregoing discus- 
sion, the average operator will see that 
some type of control or alarm system 
is a vital part of his installation. There 


are several types of systems which 
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can be installed according to the 
needs of the particular installation. 
For purposes of this article, we have 
chosen the alarm instrument made by 
the Rochester Manufacturing Co. 


The 


ment is that it gives three indications 


basic idea behind this instru- 
of engine performance. Incorporated 
light 


which glows dimly when engine oper- 


in the small 


instrument is a 
ation is normal and flashes brightly 
when something goes wrong. In the 
event the light is out entirely. the 
operator immediately knows that there 
is some defect in the wiring, switch 
or bulb. Thus positive information is 
given at all times and the operator is 
able to determine at a glance whethe: 
or not lube pressure and temperature. 
water temperature, etc., is satisfactory. 

kssentially the alarm, known by the 
trade name Tellite, is a remote-control 
It can be connected 


warning device. 


to several pressure and temperature 
control switches on the engine with- 
out affecting the operation of | the 
system. Thus one alarm can be used 
for checking several critical pressure 
and temperature points in the installa- 
tion. 

Lsing this system, the operator can 
easily determine the source of the 
trouble simply by reading the engine 
light 


one 


instruments when the warning 
flashes. An 


which involves the installation of the 


alternate system is 
device on each system in the engine, 
as is the normal procedure on diese! 
locomotives. Thus, on a complete in- 
stallation. there may be as many as 
five or more alarms to warn of low 
oil pressure, low air brake pressure, 
abnormal temperature, generator 01 
other electrical failures, a partial set 
of the brakes, ete. 

Another field in which these alarms 
have found wide application is the 


field. 


trucks and buses. In this application. 


automotive including — diesel 
which is ideal for this instrument. the 
same warnings of low oil pressure, etc. 
are given as are indicated on locomo- 
tives. 

inherent 


Because of the vibrations 


in any reciprocating machinery, the 
instruments must be vibration-proof. 
Great care is taken in the design of 
their 
ability to resist the detrimental effects 


these instruments to. ensure 


Normal 


surges in temperature or pressure will 


of vibration. vibration or 
not cause the system to respond, as a 
normal time lag has been built in to 
avoid just such a condition. Where 
abnormal pulsations or vibrations can- 
handled by this 
pulsation dampeners may be 

The 


alarm systems represents only a small 


lag, 
added. 


control 


not be time 


installation of and 
additional cost to the operator and is 
cheap insurance when compared to 
in a breakdown o1 


the cost involved 


overhaul required because of un- 
necessary damage done to the engine. 
There are several very elaborate sys- 
tems of controls and warning devices 
market 


pensive, but whose expense is justi- 


on the which are rather ex- 
fied because they serve to protect very 


The Tellite 


alarm can provide the answer to the 


expensive installations. 
problem of the operator of mobile or 


small stationary installations who 


wants a reliable alarm system at rea 


sonable cost. 


Master Engine Mechanics Prefer MONMOUTH 


ODAY’S Diesel power 
plants in marine, vehicle 


high standard of engine per- 
formance with Monmouth 


and stationary use are the finest 
engines of their type ever built. 
Master designers aad 
makers of these fine engines 
specify and use only top qual- 
ity components, including 
CGB bearings of the proper 
type and construction. 
Should bearing replacement 
become necessary, master en- 
gine mechanics maintain the 


Bearings. These bearings are 
identical in every detail with 
the original bearings. They 
excel all others in finish, in 
precision, in quality and in 
engineered performance. 

In the maintenance of Diesel 
engines—whether marine, sta- 
tionary, or in prime movers— 
specify genuine Monmouth 


Engineered Bearings. 


Menmouth Bearings are engineered and 
precision made to safeguard the repute- 
tion of the master Diesel engine mechanics 
and to insure user safety and satisfaction 
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Engine Oil Pressure 


by P. A. Binda* 


HE term 
often 


“engine oil pressure” is 
literature on en- 
little is 


tioned beyond stating a pound per 


found in 


vines; however, ever men- 
square inch value at some speed con- 
dition for the particular engine in- 
volved, The question naturally arises 
as to why measure oil pressure con- 
tinuously, The answer obviously is to 
note if oil pressure changes occur dur- 
ing engine operation; however, the 
significance of these changes can some- 
times be misinterpreted. 

Therefore the purpose of this ar- 
ticle is to accumulate information on 
engine oil pressure to better under- 
stand why it varies and the signifi- 
cance of this variation; also, to review 
some details that have a bearing on 


lubrication system design. 


Engine Lubrication Systems 

The lubrication system of an engine 
consists primarily of an oil pump and 
oil lines or galleries to feed bearings, 
timing gears, valve trains, cylinde: 
walls and other lubrication points. To 
complete the system an appropriate 
relief valve is incorporated to confine 
the oil to the main galleries and to 
relieve peak cold oil pressures. If de- 
sired, an oil filter may also be includ- 
ed in the system. 

One of the most common lubrica- 
tion systems is a complete pressure 
system. A variation is found in a 
system that incorporates a separate oil 
reservoir, otherwise known as a dry 
sump engine. Two separate oil pumps 
ora doubl ; pump In one body are used 
in this type of system. 

Some gasoline engine manufactur- 
ers successfuliy use a pressure system 
to all points except the connec ling rod 
hearings and wrist’ pins. Connecting 
rod bearings are supplied with oil by 
equipping the rod bearing caps with 
dippers to scoop the oil from special 
troughs in the oil pan aided by im- 


pinging a stream of oil into the scoops 


Technical & Research Division, The Texas 
Company, Beacon, N.Y. 
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Figure 1. Lubricating oil piping arrangement for a wet sump diesel. 


by means of accurately aligned jets. 
In this system also it is obvious that 
oil flow rates are of major importance. 

Large diesels, as shown in Figs. 1 
and 2, usually have two separate oil 
systems. One system independently lu- 
bricates piston and cylinder liner walls, 
while a crankcase system is used for 
of the 
engine. Two different oils are usually 


lubrication of the remainder 
used in this engine. Also, a secondary 
system is used on these larger engines 
inde- 


to carry the crankcase oil to 


pendent filtration equipment. 


Function of the oil 

In all engines the oil is called upon 
to perform more than one service. The 
primary service is to maintain a con- 
tinuous oil film between moving sur- 
faces to prevent metal-to-metal con- 
tact. In addition, the oil is required 
lo carry away heat generated by fric- 
tion (oil shearing), act as a piston-to- 
cylinder wall seal and in 


some cases 


lo increase piston cooling. It is quite 
obvious that the rate of oil flow is an 
important factor if the oil is to best 


serve its intended purposes, 


Instrumentation 
It is very desirable to incorporate 
in an engine lubrication system some 


method of measuring oil flow. How- 


of this kind is 
costly and in most cases impractical, 
field. 
fluid 
flow is pressure. Since pressure gauges 


ever, instrumentation 


particularly in the automotive 
A variable closely related to 
are relatively less costly to make and 
easy to incorporate in an engine lub- 
ricating system, they are used as a 
means of assuring the operator that 
engine lubricating oil is flowing. How- 
ever, it is difficult to interpret’ pres- 
sure gauge indications as rates of oil 
affect oil 


pressure in an engine as will be pointed 


flow. since many factors 
out. The need for a low cost instru- 
ment for measuring oil flow will be- 
come more apparent in the subsequent 


discussion. 


Factors Affecting Oil Pressure 

The factors affecting oil pressure 
should be considered before drawing 
conclusions regarding fluctuations in 
engine oil pressure. To better under- 
stand the significance of oil pressure 
gauge indications, consideration should 
fundamentals of 
that the 


fixed size 


be given to 
fluid 


tion 


some 


flow. Assume lubrica- 


system consists of a 
and length of pipe (galleries) with 
a definite size opening for leakage 
(bearing clearances, squirt holes and 
by-pass) with fluid at a constant tem- 
constant 


perature supplied by a 
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Figure 2. Diagram of the 

lubrication system of a 

Fairbanks, Morse diesel 
engine. 
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volume (displacement ) pump, which 


is the most common type used in 
engine practice. 

Under these conditions a definite 
pressure gradient and discharge pres- 
sure at the system outlet is established 
in the system. The only characteristics 
of the fluid that will change this pres- 
sure condition is viscosity. The other 
factors that would change these pres- 
sures are of a mechanical nature 
(change in leakage by a change in 
outlet 
supply) or in temperature which again 
would affect 
that 


volume must be controlled in such a 


discharge size or volume 


only viscosity. It is 
recognized pump discharge 
system, since changes in viscosity or 
pressures affect pump output volume. 

Before studying the effects of these 
variables in a simplified oil system 
or in actual engines, consideration 
should be given to the equations of 
fluid flow. A simplified version of the 
fluids in 


Tow equation for closed 


paths (pipes) under laminar flow 


conditions* is: 
PD- 
——— (1) 
CN 


Flow (volume) 

= Pressure Change Along Flow Path 
Pipe Diameter 
Constant for Proper Dimensions 
Viscosity 


This equation states that laminar 
fluid 
directly 


flow in closed paths varies 


with pressure gradient and 


pipe diameter and _ inversely with 


viscosity. Also, a change in path 


diameter has a greater effect on the 
flow than either pressure drop or 
varies 


viscosity changes, since flow 


*U/nder normal conditions of operation, oil 
flow in an engine is of the laminar or vis- 
cous type and should not reach conditions 
of instability. 


as the square of the diameter. This 
equation is applicable in determining 
coeflicients of discharge for some types 
of orifices and by-pass outlets. 
Considering the positive displace- 
ment pump usually found in an engine 
lubrication 


system, its performance 


can be described by the following 


equation: 


v Vp— Vs Ve (2 


Where V Actual 
Vp = Physical 
livery 
Vs Slip Losses 
Ve Cavitation Losses 


Delivery 
Pump Displacement De 


This equation merely states that the 
actual delivery is equal to the delivery 
based on the physical capacity and 
speed of the pump less slip and cavita- 
tion losses. The slip losses may be 
quite large, since they are similar to 
fluid 


parallel plates. The equation for this 


laminar flow between fiat 


condition is: 


PBT 
Vs (3) 
12CNL 


where Vs Flow Between Close Flat Parallel 


Plates 
Pressure Change Along Path 
Width of Passage 
Clearance Between Plates 
Constant for Proper Dimensions 
Viscosity 
Length of Passage 
This equation states that laminar 
flow between flat parallel plates varies 
with pressure gradient and viscosity 
in a manner similar to laminar flow 
in pipes. However, changes in clear- 
ance between plates. cubed functions, 
have a greater effect on flow than 
changes in pipe diameter. This equa- 
tion may be applied in determining 
oil flow through bearing clearances. 
The cavitation losses in an engine 
oil system under normal engine op- 


erating conditions are usually neglig- 
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ibie. ‘These losses can become detri- 


mental, however, in cases of severe 


foaming or improper oil viscosity. 

Since oil viscosity varies inversely 
as a function of temperature, and this 
fact 


quent 


will be considered in the subse 


discussion, the  viscosity-tem- 
perature relationship of two pairs of 
oils of widely different viscosity and 


Table 1), 


3 for 


viscosity index (see has 
informa- 
that 


the relationship is not linear, which 


heen included as Fig. 


tion purposes. It may be noted 
fact is important. In the lower tem- 


perature range large changes in 
viscosity are experienced with small 
changes in temperature, while at the 
higher 


temperatures the reverse is 


true, 


Laboratory Simulated 
Lubrication System 

To study some variables associated 
with engine lubricating oil systems in 
simplified laboratory equipment, a 
special unit was constructed and used. 
The schematic diagram of the unit is 
shown as Fig. 4. The equipment was 
fabricated so that it would easily be 
One 


shown as Fig. 5. 


modification is 
The filter 
shown in this system was installed to 


modified, such 


screen 


insure removal of any extraneous con- 
taminants that might lodge in valve 
passages, thereby varying the original 
restriction setting. 

The this test 
type evaluator and in the engine tests 


oils used in bench 


to be discussed later shown as 


Table I, 


and viscosity indices. It is pointed out 


are 


along with their viscosities 


that both naphthene and paraffin oils 


covering a wide range of viscosity 
grades and viscosity indices were in- 
cluded. 


By using the test apparatus shown 
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Figure 3 (top) Illustrating viscosity 
relationship. 


temperature 


Figure 4 (center) Schematic diagram of the lubri- 
bench test. Accurate extruder was in- 
cluded for adaption for evaluating oil filters 


cation 


Figure 5 (bottom) Modified arrangement of the 
lubrication bench test, 


in Fig. 5 with the throttling valve 


used to restrict flow we have es- 


sentially the pipe arrangement  as- 
this Tests 
were carried out using two oils, P-3 
and N-3S (Table 1), whose Saybolt 
viscosities were approximately equiva- 
lent at 130 


speed was kept constant and oil tem- 


sumed earlier in article. 


F. In the first test, pump 


peratures at pump discharge were 
from 80° F. to 280° F. Es. 


sentially, oil viscosity was varied. The 


varied 


resulting pump discharge pressures 
and pressure drops through the line are 
shown as Fig. 6. 

These curves show that discharge 
pressures and line pressure drops de- 
creased with increased temperature 
(decreased viscosity). The low VI Oil 
\-3S showed substantially greater dis- 
charge pressures and line pressure 
drops than the high VI oil P-3 in the 

KF. region, but both oils were al- 
most equivalent from LOS to 280° F. 
These results appear logical in view of 
the viscosity of the low VI oil being 
600 SI F than 
that of the high VI oil, while at 280 
k the low VI oil is only 5 SI 


lower than the high VI oil. 


seconds greater at 80 
seconds 


It may be noted that the absolute* * 
viscosities of the oils were equal at 
the respective oil temperatures where 
discharge and line drop pressures 
were equal. 


The oil 


this test are shown as Fig, 7. 


determined in 
The 


known as 


flow rates 


dimensionless — quantity 
Reynolds Number (R), a parameter 
which characterizes the relative im- 
portance of viscous action, was com- 
puted for the severest condition based 
of the oil at the 


discharge _ oil 


on viscosity pump 


temperature. It was 
found on this basis that the oil flow 
was laminar up to the points R_ in- 
dicated on the curves of Fig. 6 and 7. 
These are the Reynolds Number values 
of 2000, otherwise known as the lower 
helow which flow 


limit disturbances 


of any magnitude are eventually 
damped by viscous action. All flows 
were below the upper critical Rey- 
nolds Number value of 12,000 or, in 
other words, instability of flow was 


not encountered. 


**Absolute viscosity is the product of the 
hinematic viscosity and specific gravity at 
the particular temperature involved. 


From the equation of flow (1) it 
can be seen that for constant flow and 
pipe size, line pressure changes and 
consequently discharge pressures vary 
with viscosity. Since viscosity varies 
inversely as a function of temperature, 
as shown in Fig. 3, then in this equip- 
ment the oil pressure-temperature re- 
follow the 
same trend as the viscosity-tempera- 


lationship curves should 


ture curves. By comparing Figs. 3 and 
6 it may be noted that this was con- 
firmed through the region of ap- 
proximately constant flow. 

Using the same unit in the second 
lest, oil temperature was maintained 


130° F 


varied using oils P-3 and N-3S again. 


constant at and pump speed 





TABLE I 
OIL VISCOSITY DATA 
Od Viscosity, SUS At Viscosity 
Designation 100°F. 130°F. 210°F Index 
1680 712 121 87 
1220 475 93 88 
830 348 78 91 
547 242 67 97 
331 156 54 96 
172 93 44 98 
1690 510 78 <0 
1178 384 <0 
764 280 60 <0 
565 218 55 38 
315 135 48 19 
205 100 44 20 
P-3C 523 235 102 
N-4A 704 280 63 
N-3S 691 247 <0 





The pressure data obtained are shown 
as Fig. & These curves show that dis- 
charge and line drop pressures in- 


flow. Al- 


through the differences in respective 


creased with increased oil 
pressure values between the two oils 
are considered to be of little signi- 
ficance, the relationship again showed 
lower discharge and line drop pres- 
sure for the lower viscosity oil at 
equal flow rates. These results agreed 
with the equation of flow. Since for 
any one discharge pressure the oil 


flow rates were not equal, even 
though the differences in flow rates 
are of no practical value, it is ap- 
that the oil 


alone did not 


parent pressure gauge 


reading indicate the 
quantity of oil flowing. 
where 


From Fig. 9. pump speed 


was varied with constant oil tem- 


perature and the viscosities of both 
oils were sufficiently high, it is ap- 
parent that the system did not recog- 


nize oil VI and output was a linear 
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function of speed. However, oil pres- 
sure increased with output. 

From these data it appears that 
high and low VI oils show little or 
no pressure difference at temperatures 
associated with normal operation. 

The Reynolds Number was calcu- 
lated for the maximum flow condition 
to determine what type of flow was 
being obtained. A value of 0.04 was 
obtained which, being less than 0.141, 
that 


in all cases. 


the critical value. indicated 


laminar flow occurred 


Actual Engine Oil Pressures 
that 


normal equations of fluid flow are ap- 


These simple tests indicate 


plicable to an engine lubrication 


system. Therefore. in an actual 


engine, oil pressures should — be 


affected by the following factors: 


1. Oil pressure should vary wih 


oll viscosity or, since viscosity varies 


inversely as a function o} temperature, 


oul pressure also should vary inversely 
as a function of oil temperature. 
with 


flow, or since pump output vartes u ith 


2. Oil pressure should vary 


speed, oil pressure should also vary 
with engine speed. 

3. Oil pressure should vary inverse- 
ly as a function of outlet size (oil 
passage clearance ) in the SY stem or, 
oil pressure also should vary inversely 


as a function of wear. 


Some oil pressure data measured in 
an automotive type gasoline engine 
wherein all conditions were kept con- 
stant except for the indicated variable 
are shown as Figs. 10, 11 and 12. It 
may be noted that these data confirm 
the oil 
above, although the relationship trends 


pressure statements made 


are not exactly similar to those 
of the simplified test equipment. 

Oil pressures as affected by engine 
speed in a 2-cycle high-speed diesel 


The 


engine in these cases was in perfect 


engine are shown as Fig. 13. 


mechanical condition; operating con- 
ditions in each case were similar and 
two different model oil pumps were 
used. The same trend was shown by 
each pump. However, the newer 
model pump showed higher oil pres- 
sures which was expected since it was 
sery ice 


a larger capacity pump. In 


when engines are overhauled caution 


should be exercised in obtaining the 
manufacturer's latest designed parts 
for the particular engine, if the manu- 
facturer’s performance specifications 
are to be met. 

Oil pressure-engine speed relation- 
ships were determined in a gasoline 
engine for one oil at various crank- 
case temperatures and a_ constant 
jacket temperature. The data obtained 
are shown as Fig. 14. It is apparent 
that in this case oil viscosity based on 
crankcase temperature had little or no 
effect on oil pressure except at idling 
speeds, although the engine speed 
effect was noted. At first, it would ap- 
pear that perhaps the data were wrong 
or the equations of fluid flow do not 
further 


engine to 


data were 


better 


apply. However. 
this 


visualize what occurred. 


obtained on 


Oil gallery temperatures were de- 
termined throughout the engine speed 
range at three different jacket tem- 
peratures with the crankcase oil tem- 
perature maintained as low as was 
possible (110-120 


temperatures are shown in Fig. 15. It 


I). The oil gallery 


is quite apparent that jacket tempera- 
tures had a marked effect on control- 
ling oil temperature in this engine. 
Other engines also have their partic- 
ular characteristics relating to jacket 
These 


show that the oil temperature is not 


and oil temperatures. data 


constant throughout the lubrication 
also 


valid in the 


system, therefore. oil viscosity 


varies throughout the system. 
equations of flow ure 
engine, but become more complex to 
apply, since oil viscosity varies along 
the flow path. 

When oil pressure data such as the 
following obtained in a diesel engine 
are encountered it would be unwise to 
adhere to the existing belief that low 
oil pressure always indicates defective 
lubrication. 

Water Temp Constant Speed 
F Oil Press., psi. 
150 50 
170 KM) 
190 30 

Operators who believe this and use 
a higher viscosity grade oil in an 
effort to increase oil pressure may not 
overcome their problem, as will be 
shown subsequently. 

The following data were obtained 
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Figure 6 (top) Oil pressure—temperature re 


lationship as determined in a simulated flubri 


cation system 


Figure 7 (top center) Oil flow rates as mea 


sured in the system for the conditions shown 


Figure 8 (bottom center) Oil pressure—flow re 


lationship of the reference oils used in the system, 


Figure 9 (bottom) The relationship of oil flow to 


pump speed in the simulated lubrication system 
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at constant speed and load conditions 


in a railway diesel engine, wherein 
the jacket coolant is used as the cool- 


ant for oil heat exchangers. 


Jacket Ou 
Temp. Temp. 
fh I pst. 
104 120 61 
34 156 60 
14] 164 60 
164 186 57 
19] 214 
200 240 


Oil to 


Engine 


Drop in 


Engine 


The effect of jacket temperature on 
oil temperature is apparent. Since tem- 
perature inversely affects viscosity, the 
engine oil pressure reflected the reduc- 
Although oil flow 
rates were not determined in this en- 
the 


tion in viscosity. 


zine, increased pressure drops 
through the engine with decreased vis- 
cosity were associated with increased 
These that the 
effect of jacket temperature on oil pres- 
sure is markedly different for different 
types of engines. 


Oil the 


shown in Table | were determined in 


oil flow. data show 


pressures for all of vils 
an automotive gasoline engine that 
was in good mechanical condition. 
Data were obtained at various speeds, 
while other engine operating condi- 
lions were maintained constant. Then 
the oil pressure determinations were 
repeated using the same oils and the 
ergine equipped with an oil purap 
that had 0.010-in. wear on the face of 
the drive gear and 0.008-in. increase 
in’ backlash the teeth. 


The results obtained on the basis of 


between gear 
oil pressure versus oil viscosity at 210° 
F are shown as Fig. 16. 

It is apparent that with the normal 
pump at the various speeds shown, oil 
viscosity grade had very little effect 


on engine oil pressure. The greatest 


effect was shown at the highest speed 


and that was less than 4 psi. over the 
whole viscosity range. The increase in 
pressure variation with increase in en- 
gine speed was associated with pump 
Also, 


of viscosity 


characteristics. pressure was a 


rather than a 
type of base stock or VI. 


With the worn pump in the highest 


function 


speed range (lower of upper pair of 
curves) a consistent reduction in oil 


pressure was experienced through all 
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Figure 10. First of three graphs showing various 
relationships in a gasoline engine. Oil pressure 
viscosity relationship shown. 
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Figure 11. Relationship of oil pressure to tem- 
perature in the same engine. 
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Figure 12. Correlating oil pressure versus speed, 
again, in the same engine. 


the SAE grades. 
since the excess capacity of the oil 
pump maintained the same relative 


This is reasonable 


order of pressures which reflected the 
slip loss in the pump resulting trom 
the wider clearances. As speed was 
the 


lower 


reduced, using worn pump, oil 


pressures were and showed a 
turther decrease with decreasing SAL 
grade. In the lowest speed range shown 
the possibility ot insuthecient tow rate 
for proper lubrication and cooling ex- 
isted with oils below an SAt 40 grade, 
the 


minimum of 25 psi. oil pressure at 


since manufacturer specifies a 
these speeds. 

These results indicate that at normal 
engine operating temperatures the ef- 
fect of viscosity on oil pressure is 
relatively small when the engine and 
pump are in good mechanical condi- 
tion. However, if large engine oil pres- 
sure changes are experienced with 
minor viscosity changes, it is an indi- 
cation that an unsatisfactory mechani- 


cal condition exists. 


Oil Pressure Related to Flow 


That a reduction in oil pressure 
means an increase in flow in the engine 
system is usually accepted as fact. 
However, this is true only under cer- 
tain conditions. Considering the oil 
pump, a reduction in outlet pressures 
increases volumetric efficiency. How- 
ever, in the range of engine oil pres- 
sures normally experienced, this in- 
crease of efficiency is small and would 
increase flow only slightly. Considering 
the engine, the only factor that affects 
pressure is viscosity. However, in the 
normal operating range of crankcase 
small 
changes in viscosity, therefore, also in 


temperatures there are only 
pressure, 

In the case where pressure drop is 
due to enlarged clearances, such as 
bearing wear, flow’ will increase 
through the enlarged clearances (Equa- 
tion 3), but the total flow in the system 
remains the same except for the fol- 
lowing condition. 

Engine oil pumps are normally de- 
signed to have excess capacity to take 
care of normal engine wear or en- 
larged clearances. To avoid excessive 
pressures while the engine is new a 
by-pass arrangement controlled by oil 
pressure is incorporated in the system. 
If either a change in clearance or vis- 
cosity occurs that reduces pressure be- 
low the predetermined setting of the 
by-pass 


control, the by-pass valve 
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closes, diverting more oil to the engine 
galleries, assuming, of course, that the 
vil pump has excess capacity. The in- 
creased flow tends to restore oil pres- 
sure (kquation 1). 

If conditions arise that increase vis- 
cosity, or clearances are reduced, the 
process will reverse itself. Also, the 
condition can exist whereby the by- 
pass line is not sufficiently large to take 
care of all the excess flow; then the 
oil pressure gauge will indicate a pres- 
sure rise above the control setting 
which registers the restraint to in- 
creased flow (Equation a 

In a worn engine or with a worn 
pump such as shown in Fig. 16, it is 
apparent that at high speeds the pump 
still had sufficient excess capacity to 
override the control pressure setting of 
30 psi. However, at lower speeds there 
was insufhicient capacity to maintain 
pressure. The drop in pressure experi- 
enced did not mean more oil was flow- 
ing. Also, the reduced pressures may 
not have been a reflection of lower oil 
viscosity alone, but also a reduction in 
flow (see Fig. 7). In all of these cases 
it is apparent that the oil pressure 
gauge did not necessarily indicate the 
rate of oil flow. 


Factors Affecting Viscosity 


Oil viscosity in an engine is af- 
fected by fuel dilution and heat which 
reduce viscosity, and by oxidation or 
contamination with solid or tarry ma- 
terials which tend to increase viscosity. 
However, if dilution, oxidation or con- 
taminant products present in engine 
oil change the viscosity of the oil the 
equivalent of more than one SAE 
grade, then either oil change periods 
are too extended or improper opera- 
tion or performance of the engine are 
indicated. From Fig. 16 it may be 
noted that a change of one SAE grade 
in the engine with a normal pump 
resulted in less than a one psi. change 
in oil pressure, which cannot be de- 
tected readily on most engine oil pres- 
sure indicators. 

Increasing viscosity grades in a ro- 
tating journal and bearing combina- 
heat 
generation from oil film shearing with 


tion results in an increase of 


increasing oil viscosity. Accordingly, 
this increases the temperature of oil 
returned to the bulk oil to be supplied 
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Figure 13. Oil pressure—engine speed relation 
ship of two type pumps for a diesel engine 
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Figure 14. Oil pressure versus engine speed for 
a gasoline engine plotted at various crankcase 
temperatures. 
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Fig. 15 Affect of jacket water temperature on 
oil temperature in a gasoline engine 


to the bearing. Therefore. the net ef- 
fect is a tendency for the changes in 
oil temperature to offset the viscosity 
effect Fig. 16 


determined at a constant temperature, 


shown in which was 


Of course, the inclusion of an oil 
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cooler in the system would alter this 


condition, 


Effect of Vi on Engine 
Oil Pressure 

\ question is usually raised regard- 
ing the effect of VI on oif pressure 
since a low VI oil decreases in vis- 
cosity more rapidly than a higher V1 
oil as temperature increases. In the 
discussion above it has been pointed 
out that viscosity is the controlling 
factor; therefore, it would seem that 
differences in VI would have an effect. 
However, in the temperature ranges 
associated with normal engine opera- 
tion the viscosity difference between 
oils of different VI's in the same grade 
are relatively small. Therefore, there 
should be very little difference in en- 
gine oil pressure. 

This is substantiated by the follow- 
ing data obtained in an automotive 


180° F 


oil temperatures 


gasoline engine at constant 
jacket and 190° F 
with oils of approximately equivalent 
210° F different 


index. 


viscosity, but vis- 


cosity 


Oil IC \-4A P 
Vi 63 Q7 
Engine 


Oil pressures, 


rpm. pst. 


1200 
1800 
240) 
3000 


$3.3 s2.0 
$4.0 
$6.5 


16.0 


37.2 


59.0 


It is apparent that VI has little or 
no effect on the 


engine oil pressure 


under normal operating conditions. 


Similar data, shown below, from a 
railway diesel engine again show that 
the lubrication system did not recog- 
nize VI during normal 


240° F 


jacket out temperature. 


operation at 


oil temperature and 200° F 


Ou Vis. SSI Vi 
at 210° f 


Press. 
Oil, psi. 
17 
54 
50 
5] 

17 


63 








1. Faulty gauge 

2. Clogged line to gauge 

4. Clogged oil pump screen 
4. Faulty oil pump 

‘s 


clearances 
Insufficient oil filter restriction 
or provide insufficient cooling 


I se of excessively low viscosity oil 

Use of excessively high viscosity oil 
Excessive fuel dilution 

Excessive contamination 

Clogged oil passages on the pressure side 
Enlarged squirt holes 


Oil pump drive gears stripped or drive broken 
Oil wo cold 


intake supplied 


Oil pump pick-up stuck high 





Clogged full flow filter (provided by-pass is inoperative) 


Crankcase oil level just at or below oil pump pick-up 


Improper setting or failure of pressure relief valve 
Oil lines or line fittings broken, cracked or loose 


CONDITIONS AFFECTING OIL PRESSURE 


Some factors affecting oil pressure and their indication on the oil pressure gauge are as follows 


Pressure Gauge Indications 


High or low 

No movement or delayed action 
Low 

Low or erratic 


Excessive main, con rod, camshaft or rocker arm bearing 


Low 
Low 
Low 


Ineffective oil cooler, depending on type, may keep oil too cold 


High or low 
Erratic, then low, eventually none 
Low 

High 

Low 

High 

High 

Low 

High, low or erratic 
Low 

Low, erratic or none 
High 


Restrictions in oil pan or oil too viscous to keep oil pump 


Low or erratic 
Low or none 





It is recognized that at low oil tem- 
peratures, such as when starting a cold 
engine, differences in VI are reflected 
by differences in oil 


pressure, since 


engine oil 


pressure is a function of 


these conditions of 
the 


using the proper viscosity oil to re- 


viscosity. lL nde 


engine operation importance of 
lieve peak cold oil pressures and in 
crease flow is apparent. 

On starting a cold engine (oil cold) 
a marked increase in oil pressure may 
he noted. This is a viscosity effect. As 
the engine warms up the oil viscosity 
is reduced and oil pressure should 
drop to normal. If this does not oceur 
ina reasonable length of time, imme- 
diate action should be instituted to 
determine the cause of the high pres- 
sure, Conversely, if soon after starting 
an engine, oil pressure is not indicated 
the engine should be shut down and 
the 


cause of no oil pressure deter- 


Detergent or Dispersive Oils 

It has been noticed that a change 
in oil pressure sometimes results after 
changing from a straight mineral oil 
to a detergent or dispersive type. It is 
well known that these oils have a rea- 
sonable purging action in an engine. 
Loosened deposits may clog oil pump 
screens and intake lines, causing  re- 
duced oil flow and reduced pressure o1 
they may get by the pump and clog 
oil galleries, increasing oil pressure by 
limiting oil flow. By cleaning deposits 


from worn bearing and pump clear- 
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Figure 16. SAE grades with corresponding 
viscosities at 210°F correlated to oil pressure for 
a gasoline engine at various road speeds 


ances, the increased leakage can cause 
an oil pressure decrease. 

It is obvious that some precaution 
should be exercised in changing from 
a straight mineral to a_ detergent 
and/or dispersive type oil in a used 
engine. None of these effects were ever 
noted by changing to a detergent or 
dispersive oil in newly overhauled or 
new engines that were in good mechan- 
ical condition. 

As mentioned previously, the oil in 
a pressure lubricated engine also serves 
as a coolant. It is therefore desirable 
to have as high a rate of flow as pos- 
sible the 


oil control provided by the power sec- 


consistent. with amount of 
tion of the engine, otherwise excessive 


consumption can result. An increase 


in flow resulting from increased bear- 
ing clearances can result in lowered 
and appear to be 


oil pressure may 


beneficial from its heat carrying stand- 


point. However, this may be greatly 
offset by 


attendant high oil consumption. 


loss of oil control and the 


Oil Pressure Indications of 
Engine Malfunctioning 

The above discussion and points set 
forth are not intended to mean that 
changes in oil pressure are detrimental 
to engine operation. Most engines in 
good mechanical condition, operating 
of conditions and 


under a fixed set 


using a specified viscosity grade oil, 
will show a definite oil pressure indi- 
cation. If after continued use under 
the same conditions a change in oil 
pressure is noted it is a good indica- 
tion that something in the lubrication 
system is not normal. The most com- 
mon change is that of reduced oil 


The 


that can be tolerated is dependent on 


pressure. amount of reduction 
the engine design. In some engines 


lead 


others 


relatively small reductions may 


to malfunctioning. while in 
rather large reductions may not nec- 
essarily cause failure. although this 


is not considered to be a_ desirable 
condition. 

Knowing the engine characteristics 
with regard to engine oil pressure. it 
is possible to associate engine mechan- 
ical malfunctions with deviations from 


normal engine oil pressure, 


Conclusion 
The the life 


line of an engine; any malfunctioning 


lubrication system is 
in this system may lead to serious en- 
gine failure. Therefore, it is a primary 
requisite in engine operation to main- 
tain the lubrication system in good 
condition and to use the proper lubri- 
cating oil to obtain maximum service 
from the engine. Engine oil pressure 
is used to indicate oil flow in the lubri- 
cation system, but at times the signifi- 
cance of variations in engine oil pres- 
sure is not completely clear. Therefore, 
before conclusions are drawn regard- 
ing changes in engine oil pressures. 
the 


respect to oil pressure and/or previous 


characteristics of the engine with 


experience on the engine in this re- 


spect should be ascertained. 
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a 7 WAUKESHA 
Transport i Six 





--- with all these modern features, this engine is suited for 
high speed metropolitan and suburban delivery service as well 
as high speed highway transport. A full Diesel four-cycle engine, 
its patented spherical combustion chamber permits it to burn 
all modern high speed Diesel fuels from 45 cetane up. 


Cylinder Head Alloy iron casting in 
which are mounted removable combustion 
chambers, valves and valve operating 
mechanism. Both valve seats are Stellite 
inserts. 


Crankcase — Deep, rigid, combination 
crankcase and cylinder block, sturdily 
braced by the seven bearing bridges and 
the outside longitudinal rib and struts at 
the base. Large openings give access to 
coolant jacket for inspection and removal 
of scale and sludge. 


Cylinders —Renewable dry liners of hard 
ened alloy iron, honed to fine finish. 
Pistons —Aluminum alloy with four rings, 
all above the piston pin. Three compres 
sion rings, K-type; one oil control, square 
section. Top ring is chrome plated. 
Piston Pins —Extra large, hollow, hard 
ened and lapped finish. Full floating. 
Crankshaft 


heat-treated 


Seven-bearing, drop-forged, 
steel. Crankpins and main 
journals are hardened (500-600 Brinell), 
ground, and polished. For high speed 
2800 rpm) and peak output operation the 
crankshaft is counter-weighted and fitted 
with torsional vibration dampner. Shafts 


Send for Bulletin 1573. Consult Waukesha Engineers about all your engine requirements. 


are statically and dynamically balanced to 
4/10 inch-ounces. 


Connecting Rods -— Rifle drilled, heat 
treated drop forgings. Large bearing is steel 
backed copper-lead precision shell —small 
end has hard bronze bushing. 

steel 
ribbed 


Main Bearings — Precision 
backed, copper-lead shells; 
caps and heat-treated bolts. 


Valves and Seats —Both intake and ex 
haust valves are Stellite-faced alloy steel 
forgings operating in renewable guides 
Both valve seats are Stellite inserts. 

Timing Gears — Wide-faced, helical-cut 
timing gears are mild steel and cast iron 


Lubrication — Full pressure by gear 
driven gear-type pump to main, rod, cam 
shaft, and piston pin bearings. Metered 
intermittent pressure to timing gear spray, 
rocker arms and valve chamber. Flood oil 
ing to cams and tappets from valve cham 
ber spill-back; cylinders and pistons are 
lubricated by crankshaft throw-off. Pump 
has floating intake screen to insure only 
clean oil is drawn from the clear top layer 
of the oil supply. 


Oil Filter 


type, 
heavy, 


Large waste-packed oil filter 


Bore x Stroke 

Number of Cylinders. . 

Displacement, cu. in. oie 

Valve Diameter, iin intake 

Valve Diameter, clear, exhaust 

Main Brg., Front, dia. x Igth... .31/%4 x 1'% 
Main Brg., Center, dia. x Igth.. . 31/4 x 24% 
Main Brgs., Inter. (4), dia. x Igth. 31% x 1'% 
Main Brg., Rear, dia. x Igth.....31/%4 x 2% 
Conn. Rod Brg., dia. x Igth. 3x1% 
Piston Pin, foating, dia. x Igth.. .1% x 3% 
Piston Rings, Comp. (3), face width Ve 
Piston Rings, Oil Control (1), face width. . A 
Timing Gears, face width............ 
Flywheel Housing, S.A.E. No.. 


All dimensions given in inches unless otherwise stated. 


bolted to the crankcase is shunt-connected; 


cleans oil continuously. 


Cooling — Efficient belt-driven pump-and 
of cyl 
inder block provides positive circulation of 
Thermostat assists in fast warm 
up, and maintains proper jacket tempera 


fan, flange-mounted at the front 
coolant. 
tures. 


Injection System American 


American 
nozzles 


steel injection lines to 
single orifice pintle 


Fuel Feed Pump 


tric on camshaft. Hand lever for 
filling of fuel system 


Fuel Filter 
filter. 


Governor Waukesha-type 

governor incorporated in fuel 
pump. It is fully enclosed, 
and non-hunting 

Starters (Extra) -Electric 
volt system with belt 
regulator and details; 
also available as ‘ 


starting, 
iriven 
‘extra’ equipment. 


No obligation. 


Bosch 
flange-mounted injection pump with drawn 
Bosch 


Diaphragm-type pri 
mary pump mounted on camshaft side of 
crankcase is positively driven from eccen 
initial 


Adequate protective fuel oil 


centrifugal 
injection 
self-lubricating 


generator, 
Chevron primer is 


Ns 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. ® New York, Tulsa, Los Angeles 
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Yew Products 





150-Ton Press 


The widespread adoption of diesel 
engines among railroads as well as the 
increasing use of diesels in power 
plants in industry has created a need 
for equipment specifically designed 
for diesel service. The Lempco 150- 
ton Elect-Draulic Press is an example 
of this designing to an industry's spe- 
cial need. 


The fast 


powerful, with capacity for a variety 


press is said to be and 


of shop work and production pressing. 


It can be used for riveting, pressing, 


bending, straightening and broaching 
heavy assemblies without damage to 
excessive tonnage or uncontrolled 
power surges. 

A special patented finger tip con- 
trol runs the ram down to the work and 
builds pressure to pre-selected tonnage. 
The ram kicks off at pre-determined 
setting, thus eliminating the danger 


Hy- 


draulic operation in both directions 


of spoilage or mashing rivets. 


vives powerful ram retraction, making 
it possible to use the press for “strip- 
ping” or operating pull broaches. The 
ram speed is 12 to 13 in. per min- 


ute. with a ram travel of 12 in. 


Testing Equipment 


New equipment for testing speed- 
Alco-GE 
locomotive has been announced by 
The 


equipment consists of a portable axle- 


sensitive devices on road 


the General Electric Company. 


generator drive unit and a portable 
tachometer-frequency indicator. 
Designed to speed up locomotive 
maintenance operations and to help 
insure proper operation of speed-sen- 
the test 


aids in the accurate setting of auto- 


sitive devices. equipment 
matic-transition relays and overspeed 
relays, and checks the accuracy of 
speedometers and the sequence of con- 
tactors and speed-sensitive relays. 

One man can operate the equipment, 
and the control and meter can be 
placed next to the equipment being 
tested. 

The portable axle-generator drive 
drives the locomotive axle generator 
at controlled speeds, by means of 75 
volt de. motor, a rheostat. a mounting 
and carrying frame, and leads which 
connect to the locomotive battery cir- 
cuit. The mounting frame is designed 
for attaching the drive unit to gener- 
ator models SGYA3A1 or SGYAIZTAL. 
The drive unit is connected by remov- 
ing the small end cover from the gen- 
erator, removing the spline shaft con- 
necting the generator to the axle, and 
inserting the spline of the drive unit. 
The unit weighs only 60 lbs. and is 
equipped with a carrying handle. 

Besides its use with the automatic- 
transition type axle generator, the 
drive unit can also be used to drive 
the small axle-generator which oper- 
the 
locomotive is not equipped for auto- 


this 


ates a speedometer only, when 
case, the 
the 
journal box cover and mounted on the 


matic transition. In 


axle generator is removed from 


drive unit. 
The portable tachometer-frequency 


indicator is an electric frequency 
meter which was developed especially 
for this test equipment. A frequency 


scale provides information for accu- 
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rately setting the automatic-transition 
relays. The instrument is easily cali- 
brated by means of a switch and cali- 
brating screws, after plugging into a 
60-cycle, 115-volt outlet. 

the 


also 


\ dual-purpose — instrument, 


tachometer frequency indicator 
indicates engine speed by reading the 
The 


unit is adaptable for both old and new 


output of engine tachometers. 
locomotives. with or without plug re- 


ceptacles on the engine control panel. 


Puller Sets 


Development of a Proto master pul- 
ler set and three smaller, high-utility 
puller sets has been announced by the 
Plomb Tool Company. 

Master Set No. 4000AB 


signed for all types of vehicle. equip- 


was de- 


ment and plant maintenance. It  in- 
basic 
light. 


cludes six pullers — heavy, 


medium, wheel. slide-hammer 


and bearing-separator types—and 28 
supplementary parts. Hundreds of set- 
ups can be made from the set because 
the puller parts are interchangeable. 

Set No. 4010€ is a heavy-duty type 
with regular and cap screw jaws. 
Since it both pushes and pulls, it can 
be used for many vehicles and indus- 
trial jobs. It is especially suited for 
pushing out shafting, bearings, sleeves 
and sub-assemblies. 

Set No. 4020C has two cap screws 
and a slotted crossarm that permits a 
wide range of adjustments;up to 6 in. 
It is 


balancer and pulley assemblies, tim- 


ideal for pulling harmonic 
ing gears and many other parts, the 
manufacturer claims. 


Set No. 405A is a 


type with a short rod and two long, 


slide-hammer 


narrow. high-strength jaws. It_ re- 
moves the clutch pilot bearings from 
fly wheels and handles practically all 


bearings with a bore of %% to 1-4 in. 


Universal Hydraulic Grinder 


{ universal wheelhead features the 
new hydraulic grinder now being of- 
fered by Rivett Lathe & Grinder, Inc. 
180 


both internal and external spindles, 


Swiveling deg. and mounting 


the wheelhead on the new 1024 grinder 
is designed to eliminate dual work 
and external 


set-ups for internal 


grinding. A feature providing added 


accuracy and speed is the mounting 
of draw-in collets and step chucks di- 
rectly in the lathe type workhead and 
the operation of a lever closer to re- 
duce chucking time. 


Hydraulic Unloading Valve 


A new hydraulic unloading valve 
Rivett Lathe & 


Grinder. Inc., to its line of hydraulic 


has been added by 
devices. Featuring a Balanced Piston 
the 
valve bore, the Model 8826 Unloading 


design for close accurate fit: in 


Valve is used in oil hydraulic circuits 


PRECISION 
FINISHING 


i atl 


to unload one part of the circuit at no 
back pressure to the tank. 

The unloading valve Model 8826 is 
available in sizes 44 in. to 1% in., in 
two pressure ranges of 50 to 150 Psi. 
and 500 to 1500 Psi., adjustable from 


minimum to maximum in both ranges. 


Spinner Wrenches 


Bonney Forge & Tool Works recent- 
ly announced the availability of a new 
series of seven spinner wrenches with 


composition handles fluted for a firm 


interchangeable parts— 
lower maintenance costs 


Even the heaviest parts of every 
FULTON DIESEL are craftsman- 
machined to such close tolerances 
that they are completely inter- 
changeable. Result: 


@ Smoother running — higher 
operating efficiency 
© Greater fuel economy — less 
wear and tear 
®@ Quick, easy replacement saves 
time and money 
WHERE DEPENDABILITY COUNTS, 
YOU CAN COUNT ON FULTON 


FULTON IRON WORKS COMPANY 


SAINT LOUIS 14, MISSOURI 
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TELLITE 


Low Air Brake 
Pressure 


High Water or 
Oil Temperature 


Generator 


VISUAL 


WARNING SYSTEM 


for Gas and Diesel Engines 


Low Oil Pressure 


This unique signal system gives a virtually 
foolproof warning whenever there's en- 
gine trouble . . . low oil or air brake pres- 
sure, high water or oil temperature, or 
generator failure. And it points out the 
trouble before expensive damage is caused. 

Under normal conditions, a pilot light 
glows steadily. But when something goes 
wrong, it flashes brilliantly. It even indi- 
cates when the system itself is not operat- 
ing. TELLITE is available with one flasher, 
or individual flashers connected to each 
point of contact to tell just where the 
trouble is. 

This inexpensive trouble shooter is 
ideal for trucks, buses, tractors and indus- 
trial engines. Write for complete informa- 
tion, ROCHESTER MANUFACTURING Co., 


INC., 34 Rockwood St., Rochester 10, N.Y. 


‘an ROCHESTER 


we | a(uamy 
Manufacturing Co., Inc. 
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grip. They are designed especially for 
that can be 
handled only with exceptionally small 
sockets. 

These 
a screw driver 
that 


with 


reaching small nuts 


like 
hexagon socket 
firmly. Wrenches 
openings of 3/16, V4, 
5/16 and 11/32 in. long and 
a drill depth of 2-14 in. The “x. 


and ‘Vs in. 


new wrenches are made 
with a 
grips the nut 
hexagon 
are © in. 
have 
7/16 wrenches are 6-. 
in. overall and have a 5 in. drill depth. 


Shanks and sockets have plated finish. 


Welding Control Equipment 


New 


nous control equipment for low-capac- 


synchronous and non-synchro- 


resistance welding ma- 


from Westinghouse 


ity, spot-type 
chines is available 
Electric Corporation. 
Air-cooled 
break the 


no moving parts. 


make 


with 


thyratron tubes 


and welding current, 
All components in 
each equipment are mounted on a 
side-swinging enclosed in a 


NEMA 


inspection 


panel, 
type | enclosure for ease of 
and maintenance. The 


units can be mounted on or near the 
machine. Knockouts are 
in the to facilitate 


making external electrical connections. 


welding 
provided enclosure 

Synchronous units can be supplied 
in rms. current ratings up to 50 am- 


Non- 


available in 


peres at a 10 per cent duty cycle. 
synchronous units are 
ratings up to 100 amperes at LO per 


cent duty cycle. 


Lapmaster Attachments 


Two special standard attachments 
for the Packing 


Lampmaster enable 


Crane Company 


users to speed 
production and simplify handling of 
certain types of parts. These develop- 


ments, the “roller bar” attachment 
and pneumatic lifts, were recently in- 
troduced by the company to 
work to the 


of practicality in lapping. 


bring 


a wider range of point 


The “roller bar” attachment was 
designed primarily to facilitate load- 
ing and unloading of tall or large 
brackets 


the circumference of 


parts. It makes use of 
mounted outside 
the lap plate. Elongated slots allow 
adjustment of these conditioning ring 


holding brackets. Complete accessibil- 


afforded 
height of parts is 


ity of the with 


this 


lap plate is 
arrangement 
unlimited and in most cases. large 
heavy castings lap of their own weight. 

When large numbers of small parts 
must be lapped. the pneumatic lift 
attachment will speed production by 
facilitating loading and removal of 


wor kholder s. hac h 


tioning ring and pressure plate 


parts and condi- 
unit 
is individually raised by a pneumatic 
lift. When the automatic lapping cycle 
each lift’ is quickly 


pneumatic 


stops, raised by 


pressure. lapped parts re 


moved, and workholders 


preloaded 


plac ed in position. 


Circuit Breaker 


\ new plug-in-type circuit: breaket 
for 15 to 
ing quick-make. 


50 ampere services, featur- 


quick-break 


tion and thermal-magnetic 


opera- 
protection, 
The Trumbull 
Manufacturing Company for 
line of load 
centers and panelboards. 

breaket 


operating 


has been introduced by 
Electric 
application in a new 
The circuit incorporates a 


strong main spring which 
takes the the hands of 


the operator, once the handle has been 


action out of 


moved. Contacts are opened and 


closed with a fast. clean action. avoid- 
ing excessive burning or arcing of the 
contacts due to improper operation, 
The breaker is tripped by either of 
of the 


bi-metal trip element responds to an 


two impulses. Thermal action 


overload condition, although harmless 


temporary overloads will be passed 


without opening the circuit and mag- 
netic action instantly opens — the 
breaker in case of a short circuit. 

The position of the handle is used 
to indicate 


a tripped condition. mov- 
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A FREE Sample 


for a Friend 


If you have a friend or associate who you think 
might be interested in reading DIESEL POWER & 
DIESEL TRANSPORTATION, and would like to 
send him a free sample copy, we should be glad to 
cooperate with you. All you need to do is to fill 
in the convenient coupon while you have it in hand 
and drop it in the mail today. There is absolutely 


no cost or obligation to you. PLEASE PRINT 


PLAINLY. 


lo: DIESEI 


192 Le xington 


POWER & DIESEI 


Without cost of obligation on my part, you may send a free 


POWER & DIESEI 


sample copy of DIESEI 
I ATION to: 


Name 


litle or Position 


Company 
Street Address 
City . Zone 
My name is 


Address 


PRANSPORTATION 
Avenue, New York 16, N. 


o 


\ 


KIENE 


PRANSPOR wi 


corditions, 
sure. The KIENE 
EFFECTIVE 
opened or closed, 
packing or glands 
The KIENE VALVE 
AND RUGGED, 4',4’' 
and requiring only 














ing to a mid-position between on and 
off 


The breaker mechanism trips inde- 


where it can be easily observed. 
pendently of the handle and cannot 


be held in the “on” position in case 


of an overload or short. 


Power Unit 


A new Waukesha diesel power unit. 
the Mogul Six, of 1905 cu. 


placement, and carrying a maximum 


in. dis- 


continuous output rating of 201 hp. 
with overload capacity of 272 hp. is 
now in production. 
The Mogul Six is a_ six-cylinder, 
four-cycle, solid injection full diesel 
with a bore and stroke of 7 x 814 in. 


It has the spherical combustion cham- 














all 


is recommended 


Waukesha 
for 


with all modern, “high speed diesel 


ber characteristic of 


diesels. and use 
fuels” of 45 cetane or above. Through- 
out its power and speed renge, com- 
hustion is said to be smooth, quiet, 
free 


soot. A quick-conversion kit is avail- 


and from shudder. smoke and 
able to convert this engine in the field 
from diesel to natural gas, and vice 
versa without any internal parts being 


changed. 


Hand Grinder 


\ powered hand tool. called the 
“Hi-Power Grinder.” has just been 
introduced for heavy production work 
by Chicago Wheel & Mfg. Co. De- 
signed for constant duty without slow- 
down, the new hand grinder is said 
to have the power. speed. and stamina 
to do everything from delicate die jobs 
to hogging off substantial amounts of 
stock. 

The 


mounted 


motor is independently 
detached 


its hand piece. Other features include 


and can be from 


an independent ball bearing spindle, 


Diesel Power and Diesel Transportation 


without use of 


is SMALI 


31," 


KIENE’ 


DIESEL INDICATING VALVES 


\ yet 


FW) 


VALVES are designed to 
give good service under most severe 
NOT 
OPEN, as valve opens against pres 
VALVE 
GAS SE 


Has 


operated at pressures up to 10,000 


space for attachment been 


BLOW 


pst 


KIENE VALVES have stand 

plug 

Regularly 
NPT 


nection. Other threads furnished on 


ALI 


atd indicator 


HAS 
AL when 


and wing nut 


connection furnished 


with male engine con 


in length order. Special adaptions for most 


circle of Diesel locomotive engines 


KIENE DIESEL ACCESSORIES, Inc. 


10352 PACIFIC AVE 


FRANKLIN PARK, ILLINOIS 








life, 
ventilated hand piece. 

The tool 
Chuck with 14 in. capacity, permitting 


lubricated for and a forced-air 


has a Universal Jacobs 


grinding wheel or 
shank 
sanding 
soft) rubber 
Measuring Il in 
y tbs. 10 


the use of a 2 in. 


any } oF x In. mounted 


(including drums 


felt 


polishing wheels '. 


wheels 


wire brushes. and 


in over-all length. it weighs 


OZ. 


Torque Wrenches 
The Jo 


has announced the availability of 


Manufacturing Company 
two 
torque wrenches with 
of 700 to 1600 in.-lbs 


adjustable in 


a torque 
One the 


range 
Jomi 
1600. is the torque 
Joex-165 


has the torque pre-set to the sper ified 


range. while the other. the 


torque for the particular job 
The Jomi-l600 has been especially 
for 


designed use oon production, in 
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Hones what you got 


with NUGENT FILTERS 


for fucl and Lube oil... 


\ More filtering area 


V More effective filtering 


ae RA OR. ete |} 


V Choice of full flow or by 
pass filtering 


2 


\ Choice of inexpensive 
recharges 


\ Simple piping 


\ Capacities to meet every 
need 


3 
1G./2B0A*4L. 


4 


NUGENT Absorbent Type Fuel and Lubricating Oil Filters 
pay off for you in many ways—they conserve your oil... . 
they extend the life and improve the service you get from 
your equipment . . . they are available at the lowest over- 
all cost per square inch of filtering area. Add to these such 
additional advantages as ease of instalation, economy of 
recharging and high filtering efficiency and you'll see why 


we say you can’t afford to be without Nugent Filters. 


Write today for descriptive literature outlining the nature 
of your filtering problems. It's the first important step 


towards big savings. 


Wm. W. Hager? & Co., Inc. 
417 N. Hermitage Ave. CHICAGO 22, ILLINOIS 


Olt FILTERS, OILING AND FILTERING SYSTEMS, TELESCOPIC OILERS, 
OILING DEVICES, SIGHT FEED VALVES, FLOW INDICATORS 





Seattle © St. Louis ¢ Tuhe ¢ Representatives ia Coneda: Montreal * Torente * Vancouver 


spection. maintenance and repair jobs 
where a wide variety of torque re- 
quirements are encountered. The 
wrench is set to the required torque 
for the particular job. The head and 
handle are of heat-treated aluminum 
and the barrel of chromeplated steel. 
Accuracy is guaranteed to within 3 
per cent plus or minus 2 lbs. of any 
torque setting. 

The Joex-165 is a heavy duty 
wrench for production line assembly. 
It can be used with the same speed 
and ease as an oridnary ratcheting 
socket wrench. It is pre-set at any 
specified torque and may be re-set, 


if specifications change. 


Impact Wrench 


\ pneumatic iype impact wrench 
has been developed by the Master 
Pneumatic Tool Company. Inc. 

Used for both driving and remoy 
ing nuts, studs, screws, etc., in all 
types of assembly and sub-assembly, 
the new Master Power Model M950 
impact wrench is rated for %g in. bolt 
size capacity on most work, 

There are only two impacting parts. 
and the unit does not contain any 
springs or gears. Impacting takes 


place only when the nut begins to 











tighten. The reverse valve is readily 
accessible to the operator's thumb. 
Weighing approximately 5-14 lbs., the 
wrench operates on air pressure of 
from 80 to 100 psi. and consumes 16 
to 17 efm. under load. 

Featured is a steel clutch housing 


to lengthen housing life. The handle 
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and motor housing unit is a one- 


piece magnesium casting, containing 
an oil reservoir with an automatic oil- 


ing device. 


Sandblast Cabinet 


\ sandblast for 


rings, 


cabinet cleaning 


dies, tools, pistons, valves and 
other small parts has been introduced 
by the W. W. Sly Mfg. Co. The 
cabinet includes two light fixtures for 
the 


fan and a dust bag to make the oper- 


illuminating interior, an exhaust 


ation dustless. 
The 


cleaning small metal parts by the use 


primary use is intended to be 


of soft abrasives such as ground corn 
cobs or ground nut shells. It can also 
be used with sand or metal abrasives. 
The 


sleeves for both arms of the 


cabinet comains two rubber 
operator 


Measur- 


it can be placed on a 


with rubber gloves attached. 
ing 14 x 17 in., 


work bench and the compressed air 


(110 volt) 
for the lights and exhaust fan attached 


line and lighting circuit 
for operation. 


Railcar Motor 


A smaller, lighter railway motor, 


capable of producing 90 mph. 


sus- 


tained speed, and a new system of 


control to insure smoother accelera- 
tion and performance have been de- 
veloped by engineers of the Westing- 
Electric Corporation. 


H. G. Jungk and S. EF. 
W estinghouse 


house 
Newhouse, 
transportation engine- 
that the 


currently is 


disclosed Pennsylvania 


Railroad 


number of its multiple-unit cars with 


ers, 


equipping a 


the new motors and control. Multiple- 





Consult ELLWOOD 


on all Your Forging 
Requirements 











Quality Precision Crankshafts 
For Diesels — Since 1910 . . . 








ELLWOOD CITY FORGE COMPANY 


CRANKSHAFTS - CONNECTING RODS 
MACHINE FORGINGS 


ELLWOOD CITY.PENNA. 
LISTER-BLACKSTONE DIESELS 


PUMP FOR 
PAMPERED 
LOBSTERS 


2,000 gallons of pure, ocean-cold sea water are 
Atwood 


State of 


minute by 
of the 
plant, 


required 
Inc., 


every 
Maine's 


proud pur- 


proud possessors 


most modern lobster and 


“Neptune’s Purest” lob 


>,  ¢ 
Iiste LP ackstone 


LISTER-BLACKSTONE, Inc. 


Factory, Sales & Service Headquarters 
420 Lexington Avenue, New York 17, N. Y 


Main Parts Werehouse 
NORFOLK, Va., 109 Second Street 


veyors of the famous 





Brothers, 


sters 2,000 gallons per minute, 
pumped into 90 tanks totaling 100,000 
pounds of live-lobster capacity! 

four Lister-Blackstone 16 
H.P. Model CE diesels that do the 
pumping just can't let IND 


THEY DON'T! 


BUY ENGINE PERFORMANCE LIKE 
THIS! BUY LISTER-BLACKSTONES 
NOW — AT LOW PRICES — WITH 
ASSURED DELIVERY, PARTS, SERV- 
ICE. 3 to 480 H. P. Write us your 
requirements. 


Atwood’s 


down 


BOSTON e NEW YORK e NORPOLK 
NEW ORLEANS e MOBILE e ST. LOUIS e TAMPA 
MIAMI e JACKSONVILLE e AN ANTONIO 
DALLAS « HOUSTON « NEWTON (lowa 
SHATTLE e LONG BEACH (Cal e SAN DIFGO 
SAN FRANCISCO ¢ MONTREAL e TORONTO 
WINNIPEG « VANCOUVER 


Sold and Serviced in 37 Countries 
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order it... 
i 


install it . . . 


] 


forget it .. 7 


You can do that 
with ATLANTIC 
seamless diesel 
hose which requires 
no maintenance 
whatever. 


Absolute uniformity of wall 
thickness . . . no seams or 
packed joints . absolutely 
tight against water, oil, steam, 
gas, air . dampens vibra- 
tion. ... maintains flexibility 
at extremely high tempera- 
tures, 


Bronze, 

Steel, 
Stainless 
Steel, 

Monel — 
Ye"—36" 1D. 
with fittings 
as needed. 


HITE 


TTT 


Diesel Bulle- 
tins 1020 & 
50A furnish 
complete __ in- 
formation. 


—— 





See our Catalog in Sweet's 
File for Product Designers. 


ATLANTIC 


METAL HOSE CO., INC. 


109 West 64th St., 
New York 23, N. Y. 





unit cars are self-propelled railway 


cars used for commuter service be- 
tween closely adjacent stops. 

The 5.405 
pounds, as compared to 6,625 pounds 


for its Much of this 


weight saving is in the armature, the 


new motor weighs 


predecessor. 


redesign of which cut its weight from 
2.350 to 1,615 pounds. This smaller 
armature, operated at a higher speed, 
enables the motor to develop about 
and accelerating 


the same starting 


tractive efforts at approximately the 
same rating. The new motor is rated 
225 hp; the previous design was rated 
200 to 210 hp. 


Liquid Level Detector 


\ new displacement type detector 
and transmitter utilizing a bellows seal. 
providing more precise and sensitive 
control of liquid levels, has been de- 
Minneapolis-Honey well 


velopment is said to detect the smallest 


veloped by 


Regulator Company. new de- 
changes in liquid levels. 
In the new system, a non-indicating 


displacement type detector and trans- 


mitter is employed with any pneuma- 
indicating. record- 
When 


a wide band proportional re- 


tic receiver of the 


ing or controlling form. used 
with 
ceiver-controller and a diaphragm mo- 
tor valve, the result is smooth, friction- 
free and accurate control of liquid 


level. 


Flow Regulating Valve 


The Reynolds Shaffer Co. has an- 


nounced a new flow-regulating valve. 














is required, It can be used as a flow- 


regulating valve for jet) pumps and 


spray pumps: as a by-pass valve on 


fe “eC | 


where a quick-opening, easy-operating 


boiler lines; in fact, any place 
flow-regulating valve or stop cock is 
needed. 

The valve is positively guaranteed 
not to leak externally. Exceptionally 
close fitting permits only the slightest 
internal weeping. In spite of this ex- 
tremely close fit, the plug turns easily 
for accurate manual adjustment. No 


tools needed. 


Rotary Pumps 


A new series of — totally-enclosed 
rotary pumps has been developed by 
Viking Pump Co. to meet the need for 
pumps of this type in capacities of 20. 
35, 50 and 92 gpm. Previously these 
pumps were available only in 200 
gpm. size. 


The 


heen especially 


larger capacity pumps have 


popular in pumping 


petroleum products and chemicals. 


These new units are suited addition- 
ally for pumping all types of clean 
liquids, either indoors or outdoors. 
Totally enclosed with oil-tight, water- 
tight guards, they can be used safely 
outside in all kinds of weather with- 
out a pump house or protection of any 
kind, when equipped with a totally 


enclosed motor. 








This new valve is designed for use 
where an exact setting of the regu- 


lated flow of water, or other liquids 
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Cooling Tower 


The Binks Manufacturing Company 
announces the development of a new 
and improved Dry-Fan cooling tower. 
of the blower 


These towers are type 


and are manufactured in two models. 
The 2—B 


model 


Series is a single fan 
with ca 


30 tons 


available in 9 sizes. 
from 3 to 
of refrigeration. The 


in the 2-B Series is 


pacities ranging 
towel 
2x 2x6 t., the 
largest6 x 6x 7!o ft. 
these 


smallest 


Air enters cooling towers 
through a squirrel cage type fan at 
the bottom of 


hausted through 


and is ex- 


drift 


inators at the top. For indoor installa- 


the tower 
redwood elim- 
tions special adaptor hoods are avail- 
able for the top of the tower. These 
make it simple to connect the neces- 
sary exhaust ducts. The smaller models 
of Series 2-B towers (capacities up to 

tons) are shipped completely as 


sembled. The 


knocked down with complete instruc- 


larger towers are 


tions for easy and quick assembly. 


Magnetic Power Sockets 
Tools 


nounces a line of magnetic power sock- 
i, 


Snap-on Corporation — an- 


ets in 4. 8x. and in. square drive 
sizes. These sockets are espec ially use- 
ful for the self-tapping screws now 
being used in increasing numbers for 
all types of assembly work. 


Alnico 
hedded in eat h Son ket and h ids these 


A powerful magnet is im- 
flat headed screws firmly, making it 
easy to insert and install them just 
Standard 


extensions can be 


where they are needed. 
used 


with the sockets. Use of these sockets 


handles and 
eliminates the danger of screws falling 
into inaccessible places which might 
entail a major disassembly job to re- 
move them. These sockets can also be 
used for starting and removing regular 


bolts and nuts in restricted spots. 


Seven hexagon sizes from iy to le 
in. are available in the 14 in. square 
drive. four sizes for > 16 to li, in. 


drive. All 
either 


in °. square sockets are 


designed for 


power or hand 


operation and have a gun-metal finish. 


New Literature 


Motoreducer Bulletin 

The Falk Corporation has released a 
new bulletin illustrating and describing 
All-Steel Right Angle Mo- 


Such method of 


their new 


toreducer. items as 


tables. 


sprocket diameters and thrust loads, 


selection, selection minimum 


dimensions. order guide. flexible cou 
plings and flange couplings are con 
described in’ the 


booklet. A complete description of the 


tained or l6-page 


mechanism is also included in’ the 


booklet. 


Petroleum Standards 
The A.S.T.M. has published a new 
book on 


edition of a standards fot 


petroleum and lubricants. 


The book. ASTM 


Committee D-2 on Petroleum Products 


prepared by the 


conTroLD||WFER wevien 


34 Leading 


Farm Machinery Manufacturers Depend On 


ROCKFORD 
CLUTCHES 


To Help Make Their Products Operate 
More Efficiently and Econozaically 


Let our engineers show you how [san 
ROCKFORD CLUTCHES will . 
give YOUR product competitive 


advantages. 


ROCKFORD CLUTCH DIVISION 


BORG-WARNER 


1301 Eighteenth Street, 


O 
L 


R 
C 
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Rockford, Illinois 


CKFORD 
UTCHES 





“tse the 
AEROFIN 
Wan” 


For the Practical Answer to Your 
Heat-Exchange Problem... 


There is a competent Aerofin heat-transfer 
engineer near you, qualified by intensive training 
and long experience to find the right answer to 
your own particular heat-exchange problem. 


This specialized knowledge is there, ready for 


you to use to your greatest advantage. Ask the 
Aerofin man — and be right. 


Aerofin units do the job 
Better, Faster, Cheaper 


AERO Fim CORBGRATION “‘Ssrcoauy, 


Syrocuse 
NEW YORK @ BOSTON @ CHICAGO ® CLEVELAND 
DETROIT @ PHILADELPHIA ® DALLAS ® SAN FRANCISCO @© TORONTO © MONTREAL 


Aerofin is sold only by manufacturers of nationally 
advertised fan system apparatus. List om request. 


and Lubricants, is designated “Stand- 
ards on Petroleum Products and Lu- 
bricants (With Related Information)”. 

This latest compilation brings to- 
gether in compact, readily usable form, 
most of the A.S.T.M. Standards, test 
methods, and specifications widely 
used in this field. Tests for knock rat- 
ing of engine fuels and certain sam- 
pling and volume measuring standards 
are issued in special manuals and are 
not included in the book. 

The new edition gives in their latest 
form 125 ASTM standards including 
112 test methods: 8 specifications: 3 
lists of definitions relating to petro- 
leum, specific gravity. deformation and 
flow properties of matter: 2 tentative 
recommended practices for the pur- 
chase of uninhibited mineral oil for 
use in transformers and in oil circuit 
breakers, and for designating places 
in specified limiting values; and other 


material. 


Hose Catalog 

A revised and more complete edi- 
tion of The Weatherhead Reusable 
Steel Hose Ends and Industrial Hose 
Catalog is off the press and available 
to the trade. This new catalog H-1451- 
A replaces catalog H-1451. 

The improved edition covers addi- 
tional sizes of Weatherhead hose cou- 
plings in the medium, medium high 
and high pressure types. Also included 
is complete technical information re- 
garding Weatherhead S.A.E. 37- and 
45-deg. Flare Adapters. 


Baker Catalog 

A new catalog on its line of Sheeps- 
foot Tamping Rollers has been re- 
leased by The Baker Manufacturing 
Company. 

The booklet describes the specially 
designed feet, shaped to compact soil 
without disturbing it on pullout. The 
rollers are made in single. double and 
triple drum models, with tandem 
hitches available for 3-2-1 or 2-1 op- 
eration. Features include spring-cush- 
ioned draw bar, universal  clevis. 
forged, tampers, replaceable toes, box 
section all around with double-rein- 
forced corners, shear type cleaners at 
front and rear, hardened steel bush- 
ings, extra heavy axle tying frame 
member at center, and dirt and grease 


sealed self aligning roller bearings. 
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Diesel Bulletin 

Baldwin Series 700 diesel engines 
are described in a new 4-page bulletin 
just issued by The Baldwin-Lima-Ham- 
ilton Corporation. These engines are 
20-in. 


stroke. and a speed range from 257 


4-cycle with a 17-in. bore, 


to 375 rpm. They have horsepower 
710 hp. for 


aspirated, to 


ratings ranging from 
6-cylinder, normally 
2080 hp. for 8-cylinder, supercharged 
engines. 

Chief use is in generator drive for 
electric power supply, pumping on oil 
or gas lines, municipal water pumping 
and other stationary power services. It 
is also well suited to marine use. 

The bulletin includes design features 
sectional 


and = specifications, cross 


drawings, performance curves. and 


ratings. 


Additive Literature 

The Commerce Oil Corp. has re- 
cently released literature which con- 
tains a complete description of the 
line of additives made by ‘the firm. 
Specifications are given for the vari- 
ous additives manufactured by the 
firm and directions for use are also 
included. 

Four pages of the 12-page booklet 
are devoted to approval procedures 
and descriptions of various tests con- 
ducted on the firm’s products are in- 
cluded to illustrate the reliability of 
the additives. 


Centrifugal Casting Data 


Technical literature incorporating 


detailed information on modern tech- 


niques of centrifugal casting in  per- 
manent molds for improved and ex- 
panded production of cylindrical 
shapes in a variety of alloy steels is 
now being made available by Lebanon 
Steel Foundry. 

Characterizing the specialized steel 
casting process as a relatively high- 
volume. low-cost method of producing 
symmetrical shapes in such materials, 
with greater accuracy, strength, and 
internal soundness, the eight-page leaf- 
let emphasizes that wider use of high 
alloy steels for heat and corrosion- 
resistant applications is limited only 
by available fabricating methods and 
necessary defense mobilization ma- 


terials restrictions. 


¥ 


“eae and SPEED.and ACCURACY 
with Snap-on Tools 


Ever think of this —that nearly 
every machinery maintenance job 
starts and ends with wrench-work? 
For instance, the nuts that hold 
the bearing housing of this diesel- 
electric traction motor to the 
motor frame must be pulled up 
tight... which means they come 
off plenty hard! How could you 


beat a Snap-on ratchet, such as 
this husky, big-leverage L-73, for 
safe, fast, nut turning on jobs like 
this? 

As a matter of fact (a fact which 
tens of thousands of good me- 
chanics will attest) you can’t beat 
a kit of Snap-on Tools for han- 
dling the whole normal range of 
machine maintenance work. 
Snap-on Tools are engineered to 
help a man do his best work 


(oF faster and easier. That's why 





SNAP-ON TOOLS 
‘CORPORATION 


RAILROAD DIVISION 
8064-C 28th Avenue 


Kenosha, Wisconsin 
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Snap-on’s specialized Railroad 
Service is welcomed in railroad 
shops the country over. His job is 
to be helpful... and he is! 














Small Pipeline 


A 3200-ft. 


“smallest pipeline in the country”, is 


pipeline, perhaps the 


working on a round-the-clock sched- 
ule to supply winter fuel to the thou- 
sands of homes and industries within 
and around the Chicago area. 

The line, flexible in design and en- 
gineering, will work an estimated six 
weeks while U.S. Corps of ngineers 
does one of the biggest repair jobs on 
the Brandon locks since their installa- 
tion. The locks, located just) below 


Joliet, closed their huge gates to river 


Weatherhead Distribution 
Broadened 


The Weatherhead 


nounces the appointment of 17 new 


Company an- 


industrial distributors in 12 industrial 
centers who will carry complete but 
varying stocks of Weatherhead pro- 
ducts according to the needs of thei 
customers, 

The Weatherhead line 
patented 


features the 


“Ermeto” — Fitting, which 


makes possible tight joints for low 
or high pressure lines with no flaring, 
no threading, no welding, no  solder- 
ing. A hardened sleeve, heart of the 
fitting, grips the tube tightly when 
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trafic January 20, as part of a five- 
will 


include the repair of all locks along 


year program which eventually 
the Illinois waterway. 
Power for pumping the petroleum 


products through the line and to 
barges on the other end of the locks 
is provided by two Cat D13000 diesel 
National 
Transit Pumps through a reduction 
clutch 


consists of 


engines. each driving two 


gear and unit. 


The pipeline 


two 8-in. lines and one 


the nut is wrench-tightened. The fit- 


ting may be disassembled and re- 


“Ermeto” is 
Stainless Steel 


tightened as required. 


made in Steel, and 


Brass. 


Double Seal Reps 


Three new sales representatives 
have been appointed by Double Seal 
Ring Co. of Fort Worth, Tex. 

Two are individuals, and the third 
is a firm with two principals. The new 
sales representatives and their terri- 
Alton J. Fabrey, eastern 
part of the State of New York: Clif- 


ford J. Lane, western part of the State 


tories are: 


of New York: and the C. 
Co., the State of Kansas. 


H. Garrison 
and south- 


western Missouri. 


Gas Turbine Locomotives 


The Union Pacific Railroad has an- 


nounced that 10 gas turbine electric 


locomotives have been ordered from 
the General Electric Company. 
Placement of the nation’s first order 
for these compact and powerful loco- 
motives was announced at L. P. head- 
here by A. Ek. Stoddard. 
Union Pacific president, who said they 
will be 1.500-hp. unit 


which has undergoing test) on 


quarters 


similar to a 
been 
regular freight runs of the Union Paci- 
fic for the last year and a half. Deliv- 
ery is expected to begin in the latter 
part of L951, 

Mr. Stoddard that the 


new locomotives will be assigned to 


disc losed 


regular freight service and will permit 


the Union Pacific to “evaluate more 
fully, under a wider variety of operat- 
ing conditions, the potentialities of this 
new type of motive power.” 

He said acquisition of the units was 
being made by the Union Pacific in 
furtherance of its policy of fully ex- 
ploiting the possibilities of the most 


modern equipment development for 
ra‘l transport. 

“On the basis of results to date. the 
gas turbine electric locomotive looks 
promising as an addition to steam and 


Mr. Stoddard 


added. “Tests to date have been most 


diesel-electric power,” 


encouraging.” 
Electric 
Alco-GE locomotives at its plant in 


yr >. 
erie. Pa. 


General will build the 


Mack Completes Diesel Courses 


More than 1400 persons have com- 
pleted the special shop courses in 
diesel engine maintenance given by 
Mack Trucks, Inc., at 17 of its 
branches, according to H. W. Dodge. 
Executive Vice President. 


“All 1489 


shop training course”, he 


took the 


said, 


persons who 
“were 


mechanics and trucking officials who 
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attended our earlier diesel lecture 


courses, 
“As more and more truck and bus 


operators turned to diesel power, a 
shortage of skilled diesel maintenance 
men developed. Mack pioneered with 
lectures and courses to help relieve 
this 


situation. A competent gasoline 


mechanic requires a relatively small 
amount of training to become equally 
competent with the diesel.” 

Although 29 trade centers have re- 
ceived the Mack Diesel lec ture courses, 
Mack branches which participated in 
the diesel training shop course pro- 
located in the following 
New York. Allentown. 
Baltimore, Philadelphia. Boston, New 
Haven, Portland, Me.. 


Birmingham. 


yram were 


communities: 


Providence. 
Atlanta. 


Chicago. St. 


Manchester. 
Jacksonville. 


dianapolis, Louisville and 


Louis. In- 


Akron. 


Flexible Tubing Plant 
Flexible 


dedicated its new plant at Guilford. 


Tubing Corp. recently 
Conn. The plant has facilities which 
will enable the firm to triple its out- 
put. 

More than 15,000 sq. ft. of manu- 
facturing space is provided in_ the 
$100,000) structure and the building 
design will permit further expansion 
if that becomes necessary. Plant lay- 


out arrangements and 


company-de- 
signed and engineered machinery and 
equipment insures maximum produc- 
tion operating efficiency and product 


quality. 


Power Show 


The 14th annual Midwest Power 
Conference will be held April Mth. Sth. 
and 6th. at the Sherman Hotel in Chi- 


‘ 
r 


The 


sponsored by Illinois Tech and 18 Mid- 


annual three-day meeting is 
western universities and professional 
It attracts more than 3,000 


power engineers from all parts of the 


societies, 


United States and Canada. 

A 10-man 
Hlinois Tech in planning and handling 
Each 


sents a phase of the power industry. 


industry committee aids 


the conference. member repre- 


The following men are on the commit- 
tee for 1951: 
J. R. Michel, Kdi- 


Commonwealth 


son Company, Chicago, central sta- 
tion power plants. 

W. A. Lewis. Dean of the graduate 
school, Ilinois Institute of Technology, 
Chicago. electrical engineering. 

R. H. Bradford, 


Inc.. Chicago, 


Ebasco Services. 


industrial and = small 
plants. 

R. L. Swinney, Babcock and Wilcox. 
Chicago, steam generators, fuels. and 


combustion. 


Edwin Vennard, Middle West Serv 


ice Co., Chicago, private and govern- 
mental policies relating to power gen- 
eration and distribution. 

H. H. Chapman, Westinghouse Elee- 
tric Corp., Chicago, prime movers: 
steam and gas turbines, diesel engines, 
etc, 

William T. 
Edison Co., Chicago, engineering sales. 

R. T. Hamlon, National 


Corpor ation. 


Reace. Commonwealth 


Aluminate 


Chicago, water, water 


technology. and atomic energy. 


A. H. Kuhn. Pioneer Service and 








Confidence 





Transport operators all over the world have 
learnt to trust this sign. 


In any lanyuage the letters on the ¢ 


maintained by highly-trained craftsmen, using special precisior 


pi Ae mt 


Wherever vehicles fitted 


oe BA Fuel Injection 


I quip 
ment are exported 
Trondheim, Santiago, 
ot Sydney—there’s a service 
or depot to give it the 
such 


attention needed for 


precision equipment, 


with 


whether to 
Hong-Kong 
ayent 
specialist 


high- 


sivn stand for first-rate service facilities 


quipment 


Ah. 


i* 


Fra, Fuel iniection and Electrical Equipment 


Service Depots throughout the World 


. DIVISION OF LUCAS ELECTRICAL SERVICES INC., NEW YORK 19, N.Y 


Sales Office: 14820 DETROIT AVE., 


CLEVELAND 7, OHIO 
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EXPEDITE 
OVERHAUL 


with specialized 
Oakite cleaning 
compounds & methods 


F you are looking for practical 

ways and means to speed up 
Diesel overhaul—clean parts the 
fast, money-saving Oakite way 
you'll be ahead of schedule. 


Oakite cleaning materials are de- 
liberately designed to remove 
heaviest accumulations of sludge, 
oil, scale. They are so thorough 
in their detergent action and so 
quick-acting, that inspection of 
parts preceding Diesel repair or 
overhaul is simplified, made more 
certain. Your mechanics can see 
at a glance what needs to be 
done—waste no time in doing it! 


For complete story on Oakite be- 
fore-repair cleaning of Diesels 
write address below. We shall be 
glad to send it to you, without 
cost or obligation, of course. 


Get FREE Manual 


Free manual describes many 
other maintenance cleaning jobs. 
Contains interesting information 
on simplified ways to remove 
scale, rust, ete. Send for your 
copy today. No obligation. 


OAKITE PRODUCTS, INC. 
220 Thames Street, NEW YORK 6, NV. Y. 
Technical Service Representatives Located in 
Principal Cities of United States and Canada 


OAKITE 


SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS + METHODS + SERVICE 


AUTOMATIC 
GIT” FORCE FEED LUBRICATION 


FREES MANPOWER FOR 
MORE PRODUCTIVE JOBS % 


- 
f 


wy, 2 A/ Meters the precise 
BES amount of oil eee 


\ 


Reaches vital #4. ee Gives each 
parts ordinary ¢ Ys <) wearing point 
methods can’t €, Us > a full-time 

. wy Sai ‘ 
lubricate oiler 


Manufacturers using Manzel Lubricators report that they save their initial 
cost many times over in reduced labor cost, lower oil consumption, and 
fewer breakdowns. “Manzels” are standard equipment on many makes of 
engines, pumps, compressors, hydraulic presses, conveyors, and other ma- 
chinery. Or... you can install them on ptesent equipment 

Manzel representatives will gladly supply technical assistance on lubrica- 
tion problems. 





Division of 


FRONTIER INDUSTRIES INC. 
271 BABCOCK ST. + BUFFALO, N. Y. 











[engineering Co.. Chicago. hydro pow- ing to Austin C. Ross. vice president 
er. in charge of Worthington’s Buffalo 
H. T. Phandhoefer, General Electric — plant, who will also have administra- 


Co., Chicago, electric distribution sys- tive charge of the plant. 


| tem. William F. Weinreich. formerly as- 


, sistant superintendent of Worthing- 
Worthington Plant ton’s Buffalo machine shops, will be 
Sale of the plant and equipment of — in charge at Oil City as assistant to 
National Transit Pump and Machine _ the vice president. 
Corporation, Oil City, Pa., was com- The former Transit plant covers 
pleted recently as Worthington Pump — 500,000 square feet, and includes iron. 
and Machinery Corporation took pos- steel and brass foundry. pattern shop 
session of its facilities. and forge shop, machine shops and 
The miscellaneous overflow from assembly floor, test facilities. powel 
Worthington’s other factories will be house, steel fabricating shop and ad- 
diverted to the new facilities, accord- ministration building. 





“AMOT" THERMOSTAT 


Complete Line Available 
From 12" Pipe Size To 6” Pipe Size 


Regulates engine jacket water or lubricating oil temperature auto- 
matically. 


Cold engines are inefficient and good hand regulation is impossible. 
“Amot” thermostats are simple, reliable and low priced. 


“Amott” thermostats were designed expressly for engine use and are 
entirely self-contained with no external lines or bulbs. No adjust- 
ments or servicing are ever required. All models are of the by-pass 
type with positive 3-way valve action. Insensitive to pressure variations. 


Write for catalog and recommendations. 


AMERICAN MOTORS CO. 





21 NEVIN AVE. RICHMOND, CALIF. 
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a SP ae 


Generator Voltage 
Regulators For 
Portable Or 
Stationary Power 
Units 


Burlington Regulators) 
are available in various} 


, 


case styles for AC Power | 


com 


ihe caper ene ity and price before 
Fram Filter Installation on Murphy Diesel at Interior view of Type SR-SF buying M inquiries i 


New London, Conn., Waterworks 


for literature and engi- 
neering services solic- 


FRAM Filters Assure ertington tsramen es 
Dependable Diesel Operation q BURLINGTON, IOWA 
at Pumping Station 








UMPING STATION Supervisor Walter F. Mahoney 

Pars words cannot express the excellency of Fram 

Filters. This station operates 24 hours a day, 7 days a 

week, pumping water from reservoir into large storage 

tanks which supply New London, Conn., with water. 
Reliable operation is vital. Witliout it, the city would Send for a copy of this 
be without water. Fram Filters remove sludge, grit, ’ Catalog and see how many 
abrasives and other impurities from lubricating oil, ee, j qualiry-built Brown & 
prolong engine life, cut down-time and maintenance costs. ‘ ; Sharpe Pumps are avail- 
able for diesel use. A wide 


FRAM Filcron Filters “st » range of types and sizes in 
Do the Job Better! i " standard rotary geared 


' pumps with various styles 
Remove solid and abrasive contaminants 1 of special mountings 
1 micron (.000039") and larger . greatly simplifies the right 
Minimize Engine Wear “os selection for the job. Have 
Reduce Engine ‘‘Down-time” \ a catalog handy for quick 
Extend Engine Life reference. Brown & Sharpe 
Lower Operating Costs Mfg. Co., Providence 1, 


me. S.A 
No matter what your Diesel oil filtering problem— CTION 
either lube or fuel— Fram can help you conquer it. Write SELE 


for full information today to: PERMITS THE 
FRAM CORPORATION, Providence 16, R. I. OICE 
RIGHT CH 


In Canada: J. C. Adams Co., Ltd., Toronto, Ontario. 
Ki. We urge buying through the Disdrbutor 
FRAM filcion EER 
THE MODERN OIL FILTER 
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Uniformity 
and 
precision of 


JOHNSON 
BEARINGS 


assure LOW COST 


INSTALLATION 


WorkMmeEnN who 
slip bearings into place know 
that Johnson Bearings never 
cause delays. Executives who 
scan assembly costs realize the 
real economy of such parts. 
This precision and uniformity 
is not a ‘“happenstance’’ at 
Johnson Bronze; highly 
trained and skilled men pro- 
duce these bearings to exact- 
ing specifications. This is an- 
other phase of the Johnson 
Standard of quality. 


MUMOOH USL. 


ri] 
g ‘ 


x 


La 
* Cael 
eo =o 


” 


Johnson manufactures a 
complete line of bearings 
for Diesels . . . main... 
con-rod .. . cam shaft. . . 
piston pin, etc. 


TILA 


SLEEVE BEARING HEADQUARTERS 
F470 SOUTH MILL STREET * NEW CASTLE, PA. 


New Synchro-Start Plant 


Synchro-Start Products. Ine. is 
building a new factory at 8151 North 
Ridgeway Avenue. in Skokie, Illinois. 
the first unit to be ready for occu- 
pancy March Ist, 1951. 

Located 10 miles north and 5 miles 
west of the heart of Chicago’s Loop. 
it is near residential areas, supply 
centers, and is serviced by four con- 
venient transportation lines. The one 
story building. will house the execu- 
tive and general offices and final as- 
sembly; fabrication to remain in othe 
plants until additional units can be 
built. 


Merger Off 


Ralph R. Teeter, President of Per 
fect Circle Corporation. and Fred C. 
Crawford, President) of Thompson 
Products. ‘Inc.. have announced that 
the pending merger of Perfect Circle 
into Thompson Products will not be 
completed. 

The Department of Justice advised 
that in its opinion the merger would 
be in violation of the anti-trust law. 
and that if it were put through the 


Department would institute litigation. 


Mack Agreement 


Mack Manufacturing Corporation 
and the Wooldridge Company of Sun- 
nyvale, California recently entered an 
agreement in which the Wooldridge 
Company will partially produce and 
fully assemble Mack off-highway ve- 
hicles in their main Sunnyvale plant. 
The vehicles. which operate off public 
highways, will be specially designed 
to fit the needs of western contractors. 


miners and loggers. 


Burgess-Manning Expands 


Expansion of facilities of the Bur- 
gess-Manning Company was an- 
nounced recently by W. L. Manning. 
President. The expansion is the result 
of continued development and_ in- 
creased demand for company prod 
ucts. he said. 

Mr. Manning revealed the company 
is setting up new divisions in Dallas, 
Texas and Chicago. He also an- 
nounced realignment of personnel at 


the Libertyville and \shippun plants. 
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MAXIM 
MODERN : 
COMPACT a) HEAT RECOVERY 


. ae SILENCERS 
[uiney | produce “all the steam required” 


COMPRESSORS FOR 


HYPERION 
SEWAGE 
DISPOSAL 
selr antiga; tu ab a ot ta PLANT 


ways dependable. Specially de 
zne preater rability 
signed for greater durabi : In Los Angeles at the 
Quincy Compressors features in 

° » Se “ 
clude Timken Bearings—Ly big Hy perion ewe 

. : a > 
nite rods perfectly balanced : Disposal Plant. Maxim 
rankshaft — copperfinned inter 
y - Heat RecoverySilencers 
cooler automatic and positive « , 
lubrication. Quincy Compressors provide all the steam 
are available in a wide variety , 
of sizes ranging from 1 to 90 * . necessary for plant 
c. f. m. Depend on a Quincy heating as well as for 
specialist to help you select the } - 
‘ . o es we 

correct type and size compressor reating th was 
{© meet your requirements a 
Write Dept. J-17 today for de This outstanding instal 


tails and latest prices 


lation highlights the 


QUINCY COMPRESSOR CO ; practicality of Maxim 
QUINCY, ILLINOIS - Heat Recovery Silen 
Branch Offices: New York © Philadelphia : Here 


cers, is ellicient 
Chicago © St. Louis © Dallas © San Francisco 


use of waste exhaust 


heat that would othe 





saetieitainiiaietnibiias : z wise just go “up the 
| Attention: is flue” to the outside 


. . atmosphere. The extra 
Superintendents and Owners of i 


Doan’ fuel cost for this usable 
Diesel-Powered Equipment 


heat is zero because the only fuel involved is that normally 
4 A N C O "a K . used for engine operations. 


RECONDITIONED UNIT More and more industrial plants are combining eflective 
INJECTORS FOR silencing of engine exhaust with this eflicient method of 
Ey Rg producing steam for heating or processing operations. Our 
AVAILABLE FROM OUR Heat Recovery Silencer bulletin 

STOCK ON AN EXCHANGE 
BASIS, AS ARE GM 71 { + bed 
FUEL TRANSFER PUMPS. a 


HANCOCK Service Gives You: 


SEND FOR 
@ One day delivery from our stock. 


@ The service of a modern injector laboratory com- BULLETIN 
pletely tooled with the latest grinding, lapping and > @ 


gaging equipment to handle all necessary work. 


offered below gives details. Send 


OF Stepney 9, 0005 


A flat price for injector exchange regardless of 
condition of the plunger and bushing. 

A completely rebuilt unit injector that has been THE MAXIM SILENCER COMPANY 
thoroughly tested after an actual run-in test. 93 HOMESTEAD AVE. HARTFORD 1, CONNECTICUT 
Any output of 71 engine injector available 60 mm. a Please send HEAT RECOVERY SILENCER bulletin 
70 mm, 80 mm and 90 mm 


@ An unconditional guarantee of satisfaction. 





Nome 
, ; , Company 
n eu ill buy used General Votors and Caterpillar 
injection equipment. Address 
Dealers write for our attractive proposition BE SURE IT’S A 


DIESEL SERVICE DIVISION 


HANCOCK MACHINE COMPANY, INC. 


300 WALNUT STREET FINDLAY, OHIO 
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WICKES 


CRANKPIN 
TURNING 
MACHINES 


engine lathes! 
operation. 


Write for descriptive literature. 


ESTABLISHED 





INCREASE PRODUCTION FOUR TIMES! 


Ubu ‘UA 


ROUGH AND FINISH TURN LARGE HEAVY CRANKPINS IN 


ONE-FOURTH THE TIME REQUIRED ON ENGINE LATHES WITH 


Wickes Crankpin Turning Machines will completely cheek, turn, and fillet 
crankpins and bearings from rough forgings (or solid billets) to finish 
sizes with .001” accuracy, in one-fourth the time ordinarily required by 
Rotating tools about a rigidly supported crankshaft make 
possible greater speeds, coarser feeds and a finer lapping and polishing 
Wickes Crankpin Turning Machines are available in five sizes 


for machining crankpins and bearings with diameters from 4” to 24”. 


WICKES srotners © sacinaw, MICHIGAN 


1854 @ DIVISION OF THE WICKES CORPORATION 


Complete line of Crankshaft Turning Equipment * Thread Milling Machines * 
Heavy Duty Engine Lathes * Special Production Lathes * White Printing Machines 








“Cat” Sales Division 


Creation of an additional sales divi- 
sion to meet the expanding and press- 
ing needs brought on by the national 
Gail E. 
Caterpillar 


emergency Is announced by 


Spain, vice — president, 
Tractor Co. 
Establishment of the new unit to be 
known as the Plains division has been 
effected to further the 
upon increased 


load 


activity 


broaden base 


which a vastly work 


can be performed. Increased 
has been brought about by 


added dealerships and dealer branches, 


82 


and many new products. The increase 


in sales volume is three times the 


pre-war level, Spain said. 

The new set-up means that Cater- 
pillar now has four administrative 
sales divisions, namely, Western divi- 
sion, Central division, Plains division, 
and Eastern division. The Plains divi- 
sion will be 


made up of territory 


formerly under the Central division 
which will take over part of the East- 
ern division. 

To staff the new organization, the 


following promotions have been an- 


Kenneth F. Ames, 


head of Sales Training, will become 


nounced: former 
Sales Manager, Plains division; with 


Lee Morgan, former supervisor of 
agricultural advertising and recently 
district representative in New York 
State, Gordon 


Eastern Sales division assistant, serv- 


and Fowler, former 


ing as assistant sales managers. 


More Diesel Rail Cars 


A second order for six self-propel- 
led rail diesel cars has been placed 
with the Budd Company by the Penn- 
sylvania-Reading Seashore Lines. Last 
Fall 


these 


the Seashore Lines put six of 


revolutionary new passenger 
cars into service between Camden and 
the New Jersey resort towns of Wild- 
wood, Ocean City and Cape May. 

It is believed that the new rail diesel 
cars will be delivered in time to aug- 
ment this service for the summer sea- 
son. 

The total of twelve RDC’s purchased 
by the Seashore Lines represents the 
largest number yet sold to an Ameri- 
can railroad and the new order is the 
largest repeat order Budd has received 
for this 


ment. 


versatile passenger equip- 


Federal-Mogul Sales Meeting 


The entire sales force of Federal- 
Mogul Corporation Service Division 
convened in Detroit during the last 
1951 


merchandising program for their line 


week in January to launch the 
of sleeve bearings. bushings. connect- 
ing rods and Bower Roller bearings. 

Managers and salesmen from 16 dis- 
tricts in the United States and Canada 
joined with home office personnel in 
appraising 1950’s record operations 
and mapping a larger quota for 1951. 
Corporation officials and representa- 
tives of the Roller 


Company also entered into the series 


Bower Bearing 
of conferences at the headquarters in 
the Statler Hotel. Approximately 100 
persons were in attendance at all times. 
making this the largest such confer- 
ence in the division’s history. 


Nordberg Distributor 


The appointment of Dakota Elec- 
Co., 1017-1023 Fourth 
Fargo. North Dakota as dis- 


tric Supply 


Ave.. N., 
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tributor for Nordberg 4FS Diesel en- 
gines is announced by Nordberg 
Manufacturing Company. 
Dakota 
Electric Supply Company for Nord- 
berg includes the states of North and 
South Dakota, Minne- 
sota and northeastern Montana. 
Dakota Electric Supply Co. was 
established in 1898 by P. W. Farn- 
ham and in 1934 J. D. Farnham as- 


sumed presidency of the organization. 


The territory covered by 


north-western 


The company maintains branch offices 
at Grand Forks, Minot and Bismarck, 
North Dakota and in Aberdeen and 
Rapid City, South Dakota. These of- 
fices maintain their own personnel and 
are managed respectively by  E. 
Shields, A. Lonberg, R. Jacobson, P. 
T. Talcott, and L. Young. Mr. A. Wal- 
ler is service manager for the com- 
pany. 


Cummins Expansion 


The second major expansion in the 
last few months is announced by Cum- 
mins Engine Company, Inc. The most 
recent plans outlined by R. E. Huth- 
steiner, executive vice-president, in- 
9600 
square feet, on the DD fuel pump 


clude an immediate extension. 
building, completed only 18 months 
ago, and new machinery for increas- 
ing the manufacturing capacity for the 
recently announced new Cummins DD 
fuel pump and component parts. An 
expenditure of about $400.000 is in- 
volved. 

This action follows closely the re- 
cent announcement of the new Stores 
Center Building. 200 feet wide and 
160 feet long, started last September 
as the largest single expansion at one 
time in the Company’s 32-year history. 
Designed as a central storage for all 
materials and supplies, the large struc- 
ture will make available 2.1 acres of 
land under one roof and add 92.000 
square feet of floor space to the fac- 
tory facilities. 

These new buildings and facilities, 
which are expected to be ready for 
use early in the second quarter, will 
increase the size of the plant more 
than 30 per cent and boost to more 
than $6,000,000 the amount Cummins 
will have expended since the end of 
World War II for additional 


facturing facilities and for moderniz- 
Dp 


manu- 


ing the Columbus plant. Production 
capacity in a period of five years also 
has been increased about 60 per cent. 
The Company currently employs about 
2600 people. 


GM Proving Ground 


General Motors will build a special 
proving ground for testing all types 
combat and 


of military transport 


vehicles it manufactures. 
One 


been purchased adjacent to the GM 


Like 


thousand acres of land have 


radar 





it warns 

of possible 
damage to 
your engine 


Vigilant protection 


... 24 hours a day .. 


Proving Ground near Milford, Mich., 
the oldest and largest privately owned 
automotive testing area in the world. 

Building and road construction will 
start immediately on the project, which 
is scheduled for completion in July. 
About half the land is very hilly with 
natural grades as great as 60 per cent, 
while the other half is comparatively 
level. 

Roads in the hilly area will dupli- 
cate the toughest terrain that military 
vehicles encounter in combat or cross- 


country operation. A natural lake on 


. is what PENN Safety 


Controls give you. At the first hint of excessive water temperature, 
overheated bearings or oil pressure failure the PENN Control goes 
into action to prevent damage to your engine! 


It will sound an alarm, flash a warning light or stop the engine 


... whichever you choose. This prompt, unfailing action makes it 
possible to investigate and correct the fault before costly engine 


damage occurs. 


PENN Engine Safety Controls are available in three basic types 


eee pressure eee temperature ee 


.and combination pressure and tem- 


perature. Learn more about this /ow-cost protection for old or 
new engines. Write for Bulletin E-100. Penn Electric Switch Co., 
Goshen, Indiana. Export Division: 13 E. 40th St., New York 16, 


N. Y., U.S.A. In Canada: Penn Controls, Ltd., Toronto, Ontario. 


AUTOMATIC CONTROLS 


| 
4 
" 
, 
. 

| 

J 


fh = 


FOR HEATING, REFRIGERATION, AIR CONDITIONING, PUMPS, AIR COMPRESSORS, ENGINES, GAS RANGES 
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the property will be used for deep 


fording and landing operations, as 
well as for amphibious vehicle tests. 

A stream flowing through the area 
and a swampy section also will be used 
for fording and flotation tests. 

Two operations buildings will be 
constructed, one especially designed to 
tanks of all 


combat 
A steel frame 


service and repair army 


types as well as other and 


transport vehicles. and 


brick 


equipped 


structure. the building will be 


with heavy-duty traveling 


cranes house 
tanks. 
The 


for storage 


and work space for 12 


will be 


maintenance 


second used 


building 
and road 


equipment 


Organizational News 


Westinghouse Appointment 

Carroll V. 
pointed manager of the central station 
department for the Westinghouse Elec 


Roseberry has been ap 


tric Corporation, it’ was recently an 


nounced by Tomlinson Fort. manager 
of apparatus sales. Mr. Roseberry suc- 
ceeds R. S. Kersh. who has been named 
manager of the Company’s Steam Divi- 


sion at South Philadelphia, Pa. 


Fairbanks Appointment 

O. O. Lewis, vice 
Fairbanks. Morse & Co., has announced 
the appointment of S. W. Hickey as 


assistant Railroad 


president-sales. 


manager of the 
Products Department. 

Mr. Hickey has, for the past eighteen 
with the 


mons-Boardman Publishing Corp.. 


years, been associated Sim- 
and 
for the past year was sales manager of 


that company. 


Midwest Sales Manager 
A. William Fraser. 


European manager, has been appointed 


formerly general 
midwest sales manager of Worthington 
Pump and Machinery Corporation, ac- 
cording to an announcement by W. H. 
Feldman. 
sales for 
direct. the 


vice president in charge of 
Worthington. 


sales of Chicago. St. 


will 


Paul. 


Iraser 


ERIE BOLTING on 


DIESEL ENGINES 


For over 30 years ERIE has manufac- 
tured bolts and studs to the specifi- 
cations of Diesel Engine builders. This 
specialized experience gained in work- 
ing with leading Diesel designing 
engineers assures you of getting the 





| Bmre Bore & Nur Co 


Emzxr, Pa. 


exact materials and the precise toler- 
ance in bolting desired for your Diesel. 
Send us your specifications for Diesel 
Connecting Rod Bolts, Cylinder Head 
Studs, and other special bolting. Write 
for new price and data book. 





A SUBSIDIARY OF 


Bus 


| STUDS + BOLTS * NUTS S\ WN ALLOYS «© STAINLESS + CARBON + BRONZE 


REPRESENTATION | 
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IN PRINCIPAL CITIES 


Kansas City and St. Louis offices, mak- 


ing his headquarters in Chicago. 


Link-Belt Promotions 


Link-Belt Company announces that 
Mr. Maurice J. 


neer at the Los Angeles plant, has been 


Erisman, chief engi- 
appointed asst. chief engineer for the 


companys Pershing Road Chicago 
plant. 

The company 
Mr. Homer 3. 


the Seattle plant, has been appointed 


Angeles, 


that 


chief engineer at 


also announces 


Foye. 


chief engineer at Los 


ceed Mr. 


to suc- 


Erisman. 


Worthington Plant Manager 
William F. Weinreich, 
sistant superintendent of machine shops 
at the Buffalo plant of Worthington 
Pump and Machinery 
will be in of the 
newly acquired Oil City (Pa.) plant. 
He will be 
Austin C. 


live charge of the 


formerly as- 


Corporation, 
i charge corporation s 
assistant to vice president 
who is in administra- 
Oil City plant. in 
ol the Buf 


> 
Loss. 


addition to being in charge 


falo plant. 


Sales Appointment 
The 


has 


Cooper-Bessemet Corporation 
announced — the 


Grant ¢ 


appointment of 
. Woodard to its field sales and 
staff. Mr. Woodard 
directly assist Mr. C. J. Michelson. 
at present represents Cooper-Bessemet 
Michigan. Ohio. 
Kentucky and Tennes 
direction of Mr. F. M. 


territorial manager 


engineering will 


who 


in the territories of 


West 


see, under che 


Virginia. 


Devin. and mana- 
gel of Cooper -Bessemer’s Locomotive 
Die sel I: ngine Division. 


Joy Management Changes 


Joy Manufacturing Company an- 
nounces two additions to top manage- 


ment personnel. Frederick W. ‘ 


has 


Thomas 


heen appointed director of pur- 


chases. and George R. Fox. now head 


will 


vice president in charge of the com- 


of purchasing. become assistant 
pany’s plant expansion program. 

Mr. Thomas has a 
>) 


yA years 


background of 


of industrial sales and pur- 


chasing experience. He comes to Joy 


from Worthington Pump and Machin- 


ery Corporation where he has been 


general manager of purchases. Mr. 
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a a I 
ROTARY PUMPS 


FEE] 


Above view shows how Roper Pumps are designed for easy acces- 
sthility. Not necessary to disturb pipe connections or mountings. 


When an installation requires inspection because some de- 
structive foreign element causes trouble, quick servicing 
design cuts down-time to a minimum and speeds the job. 
Furthermore, Roper replacement parts are interchangeable 


and available on all current models. 


The exploded view above shows the detail of disassembly 
of a Roper Series F Pump... available for pressures up to 
built in 13 sizes up to 300 G.P.M. 


oo] 


300 P.S.I. - 


Write tor Catalog Today 
Capacities to 300 g.p.m. 
Pressures to 1000 p.s.i. 

GEO. D. ROPER CORP. 


163 Blockhawk Park Avenue 
ROCKFORD, ILLINOIS 





Thomas is a graduate of Stevens Insti- 


tute of Technology with a degree in 
mechanical engineering and also has 
had post-graduate schooling at Colum- 
hia University and Stevens Institute. 


Mr. 


1945. He has served as works manager 


Fox has been with Joy. since 


of one of the company’s plants and 
since 1949 has been a director of pur- 
chases. Prior to his afhliation with the 
company, Mr. Fox Was vice president 
manager of the Arms- 
Franklin Corporation of Franklin, Pa. 


and general 


Cochrane Appointment 


Cochrane Corporation announces the 
appointment of S. B. Applebaum as 
manager of its Water Treatment Divi- 
sion. Applebaum. who has specialized 
in water conditioning for more than 
35 years. joined Cochrane in 1949. 
since which time he has been manager 
of the Cold section of the 
Water Treatment Division. He 


founder and is vice-president of Liquid 


Pr OCcesSs 


was 


Conditioning Corporation, now a sub- 


sidiary of the Cochrane Corporation. 


Ro. la ty Fiamps 








; a 


COLUMBIA 


A.C. and D.C. 
GENERATORS 


* For Coupled Service 
* For Belt Drive 
——= © Single or Two Bearing ——— 


Columbia, with its years of experience, brings to 
generator set assemblers a wide line of performance 
proved, sturdily built, A. C. and D. C. Generators. 


AC Generators: 6% to 1000 KVA 
DC Generators and Exciters: 2 to 300 KW 


Specify 





Write for information. Our Engineers will be glad to 
review your requirements. 


COLUMBIA ELECTRIC MFG. CO. 


4537 Hamilton Ave. 


Cleveland 14, Ohio 





Allis-Chalmers Appointment 


Gerald FE. Smart has been named a 
plant engineer assisting J. J. De Windt. 
general superintendent of maintenance 
time study and tool design at Allis- 
Chalmers Norwood (Ohio) Works. a 
cording to an announcement by J. D. 
Greensward. general manager. 


Allis- 


Chalmers since 1940. He is a mechani- 


Smart has been employed by 


cal engineering graduate of Marquette 
University and was formerly connected 
with the atomic power department at 


the company’s West Allis Works. 


Fairbanks Manager 


V. H. Peterson, manager of the Rail 
road Division, Fairbanks. Morse & Co. 
has announced the appointment of 
C. H. Morse, Jr.. as manager, Locomo- 
tive Service Department. effective April 


1. 1951. He succeeds J. 


will at that time have completed tweniy 


kK. Justus who 


five years of employment with the com 
pany and who is retiring to devote more 
Missouri. 
Mr. Justus will devote part time on a 


of his time to his farm in 


Diesel Power and Diesel Transportation 


special assignment basis. and will have 
the title of sper ial assistant to the 


manager of the railroad division. 


Purolater Promotions 

Two important promotions in sales 
personnel are announced by Purolator 
Products, Ine. 

James B. Lightburn, formerly sales 
manager of the National Accounts Divi 
sion, is appointed assistant to Carlos D. 
Kelley. 


ge of 
sales. In his new position, Mr. | 


rht 


‘ 
Ag 


vice-president in’ char 
burn will be in charge of coordination 
of Purolator’s overall sales program. 


William K. 


resentative in equipment sales, succeeds 


Abeles, formerly a rep 


Mr. Lightburn as sales manager of the 
National 


handles Purolator’s oil company mat 


Accounts Division. which 


keting activities. 


Sales Manager 


Mr. Patrick J. Patton has been ap 
Milwaukee 


Sales 


pointed manager for the 


Commercial Division of the 


De Laval Steam Turbine Company. He 
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will handle the sales of De Laval tur- 
bines, pumps and blowers in Wisconsin, 
with headquarters at 1932 North 117th 
Street, Wauwatosa, Wisconsin. 

Mr. Patton’s wide experience in the 
heavy machinery field makes him well 
qualified for this new appointment. 
Prior to joining De Laval in 1950, he 
was a regional sales supervisor for 
Worthington 
Corp. Before that, he was a division 
Smith 


Pump and Machinery 
sales manager for the A. O. 


Corp. 


Trumbull Engineering Manager 


Charles Bangert, Jr. has been ap- 
pointed manager of engineering for the 
Trumbull Electric Mfg. Co. in Plain- 
ville, Connecticut, according to a re- 
cent announcement by E. T. Carlson. 
president of the company. In this ca- 
pacity Mr. Bangert will be in charge of 
all engineering activities. 

Mr. Bangert joined Trumbull in 1947 
as designing engineer and was ap- 
pointed product planning manager un- 
der the Marketing Department in Feb- 


ruary 1950, coordinating product de- 


velopments with the Engineering and 
Manufacturing Departments. In Octo- 
ber 1950 he became assistant manager 


of engineering. 


Link-Belt Promotions 


Link-Belt Company announces that 
Andrew K. Kolar, district manager 
at Moline, Ill, has been appointed as- 
for Pershing 
Road plant products, with office at 300 
W. Pershing Road, Chicago. 

The that 
Stuart T. Penick, heretofore district en- 


sistant sales manager 


company also announces 
gineer at Dallas, Tex., has been trans- 
ferred to Moline in the capacity of dis- 
trict manager, to succeed Mr. Kolar. 


Mack Assistant 


Albert G. Crockett, executive of the 
Mack Motor Truck Corporation, has 
been named special assistant to H. W. 
Dodge, executive vice-president of the 
corporation. 

Mr. Crockett was previously mana- 
ger of the company’s Distributor Sales 


organization in the U. S., Canada and 


Mexico. Familiar throughout the truck 
world as lecturer and speaker on trans- 
portation subjects, Mr. Crockett is par- 
ticularly well-known for his early war- 
Rolling” 
tours, sponsored by Mack in coopera- 
tion with ODT and the late Joseph B. 


Eastman. Following a 3-year period of 


time “Keep “Em national 


service as an officer in the U. S. Navy, 
Mr. Crockett 


with truckers as director and lecturer 


renewed direct contact 
for Mack’s national diesel caravan and 


its more recent diesel training courses. 


Earl Eby Retires 


Earl E. Eby. manager of the Power 
and Industrial Equipment Division, 
GM Overseas. retired March 1 after 35 
years with the Corporation. 

Mr. Eby joined GM in the Hyatt 
Roller 
served with Delco-Remy from 1921 to 


1923. He returned to Hyatt in June of 


Bearing Division and _ later 


°23 as assistant to the general sales 
manager of the Olds Motor Works at 
Lansing. 


He joined the Export Division in 





BACHARACH NOZZLE TESTER | 28 


FUSED ALUMINUM OXIDE 


for 
LARGE SIZE 
DIESEL NOZZLES 


Check These Features 








SECTION 


GLECcTRICALLY 
AWNEALED STEEL 


aseestos 


002°'- 





W Test Pump 1800 cu/mm 


OO3"' THICK 
FUSED ALUMINUM OXIDE 


A—A 


THICK 


FOR A LASTING, PERFECT SEAL IN 
HIGH COMPRESSION ENGINES 


capacity; ported design. 
Leak-proof—plunger is 
chrome steel, hardened, 
ground and lapped into 
pump body. 


W Nozzle-holding Fixture 
has spring clamps that 
accommodate nozzles of 
different shank diam- 
eters. Nozzle is simply 
“snapped” into position 
between the clamps. 


Loe Only 


Fitzgerald Metallic Aluminum- 
Fused-Oxide Steel Asbestos Gaskets * 


Grease Retainers — Cork Gaskets 


FITZ-Rite* Treated Fiber Gaskets for oil, 
gasoline and water connections. Complete Sets 
For Motor Rebuilders. *S. M. Reg. Pending 


FITZ,ARALD 


SINCE 1906 


The Fitzgerald Manufacturing Company 
TORRINGTON, CONNECTICUT 


There's a Fitzgeratd Gasket for every Engine 


W Fuel Supply Reservoir 
(2.5 pint capacity) of 
durable, transparent 
plastic; fuel level can 
be easily observed. 


W Micronic-type Filter is 
noted for its superior 
cleaning efficiency; is 
easily replaceable. 


Get full particulars—Write for Leaflet 628. 


BACHARACH INDUSTRIAL INSTRUMENT COMPANY 
7000 Bennett Street + Pittsburgh 8, Pa. 
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FULFILLS THE NEED FOR A COMPLETE LINE OF 
TOTALLY ENCLOSED, OUT-DOOR, SINGLE PUMPING UNITS 


20-35-50 
92-200 
GPM SIZES 


For fast, clean 
iquids up to 
protecti« 
Reduce 


11,000 5.5.U 
m of any kind 
yo pumping 


Ideal for 


time with these big 
take it 


1. A complete range of 


Sizes See capacities 
listed at left 

2. New oil-tight cast 
iron gear case No 


leakage 
3. Radial bearing for 
pump shaft on 200 gpm 
size Bronze bushed 
bearing for smaller sizes 
4. Stainless steel] pump 
shaft No rusting 

5. Viking 
pump head 


Outstanding 
Features: 


valve on 
(Optional) 
stuffing 


6. Extra long 


For complete information 
bulletin SP-223AD today 


one Pume Company 
Viking (eve le ae me lits 


1927 and has served in various execu- 
tive capacities in Berlin and other parts 
of Europe. He returned to this country 
in 1933 and took over sales responsi- 
bility for diesel engines in 1940. Since 
January 1941 he has been in charge of 
sales engineering activities for power 


and industrial equipment products. 


Worthington Export Manager 


J. J. Llanso has been appointed gen- 
eral export manager of Worthington 
Pump and Machinery Corporation, ac- 
cording to an announcement by S. R. 
Williams, vice president in charge of 
foreign business. 

Since 1947 Mr. Llanso has been a 
vice president and manager of Worth- 
ington Ltd., Buenos Aires, Argentina. 

Upon graduation from the Massa- 
chusetts Institute of Technology with 
a Bachelor of Science in Mechanical 
Engineering degree in 1929, he joined 
the Worthington Student Training 
Course. He has been associated with 
the Export Department of Worthington 


loading and unloading of petrole 


im products and other 
installing t 


out of door 
rugged units Built 


box on pumfr 
sistant 


range available for each 
Size pump 

8. Five ball check grease 
cups. (Other style grease 
fittings optional.) 

9. Complete unit totally 
enclosed for outside use 
without 
any kind when equipped 
with totally 

motor 


.... another Reiner 
Diesel Generator! 


without 


Leak re- 


Speed and capacity 


protection of 


enclosed 


send for free 


lowa 


ever since, serving 13 years in South 
America. He was resident engineer, 
first in Buenos Aires 1936 to 
1942, and later in Lima, Peru from 
1944 to 1945. He then became acting 
of Worthington de Brasil, 
Ltd., Rio de Janeiro until 1946 when 
he returned to the Buenos Aires office. 


from 


manager 


Baldwin-Lima Manager 


John D. Dickinson, formerly man- 
Lima- 
Hamilton Corporation, at New York, 
has been appointed assistant district 
manager of the New York District Of- 
fice of Baldwin-Lima-Hamilton Corpo- 
ration. Mr. Dickinson is well known in 


ager of locomotive sales of 


the locomotive field, having been as- 
sociated 
1927. 


with Lima-Hamilton since 


Fairbanks Manager 


Fairbanks, Morse & Co. announce 
the appointment of C. G. Gehringer 
as manager of their branch house lo- 
cated in Louisville, Kentucky. 


Diesel Power and Diesel Transportation 


10 of these REINER diesel generators were shipped 
recently to a large industrial concern in Ceylon. 
This is a typical example of the universal accept- 
ance of Reiner equipment throughout the world. 
REINER generating sets come in a wide selection 
of styles, types and capacities ranging from 5 to 
90 KW for DC or 50 or 60 cycle A.C. Other sizes 
can be built to your own specifications. 


FREE BULLETINS on standerd units 
sent on request. Write today, stat- 
ing your requirements 


DEPT. 41, 12-12 37TH AVENUE 
LONG ISLAND CITY 1, WN. Y. 
Cable Address: REINERINC 


Mr. Gehringer is a former resident 
of Cincinnati, Ohio, and was gradu- 
the 
nati in Engineering, with a CE degree. 
He joined the Fairbanks-Morse sales 


organization in September, 1936, and 


ated from University of Cincin- 


in 1938 was assigned as field engineer 
attached to the Company’s Columbus, 
Ohio. office. 


De Laval Change 


G. W. Smith, Jr., president of the 
De Laval Steam Turbine Company, has 
announced the appointment of W. A. 
Neumann, Jr., as manager of the IMO- 
De Laval Products Division. In this 
capacity, Neuman will be responsible 
for the engineering and sales of the 
Company’s line of power transmission 
He has 


served as acting manager of this divi- 


equipment and rotary pumps. 


sion for the past year. In addition to 
his new responsibilities, Neumann will 
continue as assistant treasurer of the 
company. He previously held the po- 


sition of controller. 
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Nordberg Sales Engineer chinery Division, Nordberg Manufac- charge of engine-generator sales. In 

Appointment of Francis W. Cross turing Company 1949 he became a sales engineer for 
as sales engineer, Heavy Machinery After graduating as an Electrical Nagle-Hart Tractor & Equipment Com- 
te ie tee ia a ae Engineer from Marquette University pany of Milwaukee handling engines. 
' in 1936, Cross joined the Falk Corpo- 


Bayerlein, vice president, Heavy Ma- 
ration and worked in the shop and 


Purolator Promotions 
engineering departments until 1939 
eeeneteeeeee 6 when he was transferred to the sales 


HAVE YOU A JOB FOR A ! er In =i he we appointed 
TRAINED MECHANIC? é nited States Navy Department Co- 


ordinator of Plant Facilities, handling 


Two promotions in equipment sales 
personnel are announced by Purolator 
Products. Ine. 

Frederick P. Babcock, formerly a 


We have « number of alert young men sales engineer, has been appointed as- 


who have in contracts involving machine tools and 

Diesel ee They learned their : F 

trades thoroughly by working on actual general plant equipment in the greater wane 

equipment under personal, expert su Mi aviation. government and export 

sion. If you need « trained man, we invite lilwaukee area. é : 

you to write for an outline of our course, ; ; equipment sales. S. B. Warner of the 

and for « prospectus of the graduate. No In 1944 Cross returned to the Falk si 

fees, of course, Address: ‘ ‘ , Chicago Sales Office has been 
Corporation as assistant to the produc- © 





sistant sales manager in charge of 


ap- 
Placement Manager, Dept, P-103-3 eek icine Wik dati i de ia, pointed assistant sales manager for all 
COMMERCIAL TRADES INSTITUTE 7 aan # 
Seth: deseshent Chiesse 26 pacity until 1945 when he joined the 
. . ° ?, . . 5 eae . ’ 
Le Roi Company and was placed in Mr. Babcock joined Purolator in 
1937 after technical work with the 


Stanavo Division of Standard Oil of 


other equipment sales. 





New Jersey at Bayonne, Bayway and 
Jersey City, and sales managership of 
the New Brunswick. N. J., bulk plant. 
He graduated from the University of 
Michigan in 1930 as an aeronautical 
Trained Men engineer, after obtaining a_ private 
pilot’s license as an undergraduate. 


@ U.E.I. graduates are energetic, Mr. Wanner came to 


; Purolator in 
ambitious Diesel-thinking men. 


1934 as an inspector. and then went 
Our thorough practical training 


5 in operating, maintaining and re- 
Contents At 4 Glance ee pairing of Diesel equipment gives 
With Liquidometer remote % these graduates sound fund 


reading fuel storage tank gauges : tals . . . couple this to their faith 
ates ‘ * \’ 
you can check quichly and ec- in Diesel’s future, and you have GENERAL MOTORS DIESELS 


: Me 0" the kind of men you want to grow 
curately oil deliveries, consump- with you. Marine and Stationory Power Units 
tion and amount on hand. No 


. A - Such men are available for any 
Diesel plant is complete without part of U. S. and Canada. Just let 165 to 1600 h.p. 
one. Liquidometer or Levelom. 


eter models are available fo _ = know your needs. 
ee UTILITIES esnues 
os ; in 1927 


Write for complete information 





Specializing in Series ‘71 


PARTS FOR ALL GM ENGINES 








re LIQUIDOMETER conr, | ont im~ BAPaely DIESEL CORP. OF NEW JERSE 


Chicago 14, lil. | 319 Frelinghuysen Avenue Newark 5, New Jersey 
eo - Tel. Bigelow 3-4109 


3624 Skillman Ave, long Island City, N. Y 





HILC LUBE AND FUEL OIL PURIFICATION 
FOR DIESEL AND GAS ENGINES... 


PURIFIERS - FILTERS - RECLAIMERS - CONDITIONERS < 


THERE’S A HILCO FOR EVERY LUBRICATION AND >** 
FUEL OIL FILTERING PROBLEM .. . 


YOU WANT CLEAN OIL AND CLEAN ENGINES TO 
SAVE EQUIPMENT - OIL AND MONEY - 
INVESTIGATE HILCQ OIL MAINTENANCE METHODS 


% WRITE FOR FREE LITERATURE - NO OBLIGATION 


THE HILLIARD CORPORATION, 120W. FOURTH ST., ELMIRA, N. 
IN CANADA — UPTON-BRADEEN-JAMES, LTD. — 990 BAY STREET, TORONTO, 3464 PARK AVE., MONTREAL 
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to Engineering as a draftsman. He be- 
came a sales engineer in 1935, and has 
heen with the Chicago Sales Office 
since 1948. 


Worthington European Manager 

W. A. Finn has been named Gen- 
eral European Manager of Worthing- 
ton Pump and Machinery Corpora- 
tion. He replaces A. W. Fraser, who 
is assuming an executive sales position 
with Worthington and will make his 
headquarters in Chicago this month. 

Mr. Finn graduated from the Naval 
Academy at Annapolis in 1922 and 
U.S. Navy until 1926. 
He then joined Worthington as an 


served in the 
estimator and sales engineer in the 


Steam Power Division. From 1930 to 





DIESEL ELECTRIC POWER 


for 
IMMEDIATE 
SHIPMENT 


Unit 
Capacities 
100 to 1875 
Kva AC 
50-60 Cycles > 
Various 
Voltages 


Write or wire today for bulletins and complete 
information regarding these fine fully guaran- 
teed, low cost DIESEL ENGINE GENERATING 
UNITS. Visit our plants at Sausalito (S. F.), 
California, and Jersey City, N. J., and see units 
in operation on our test stand 


“SPECIALISTS IN DIESEL POWER” 


A. G. Schoonmaker Co., Inc. 
56 Church St., New York 7, N. Y. 

















SURPLUS 
DIESELS 








Stationary and marine engines 
of various sizes and makes 


available. Large selection 
spare parts for stationary and 
marine diesels. 

We can save you money 
and make prompt delivery. 


E.R. SMITH 


2637 EL SEGUNDO 
COMPTON. CALIF 


LO$ ANGELES 
PHONE. NEVADA 6-1505 








1941 he acted as New England district 
sales manager and then was granted 
a leave of absence until 1946 to serve 
with the U.S. Navy. 


During that time he graduated from | 


the U.S. Naval War College in New- 
port, R.1.. December 1942, and served 
on the staff of the Allied Naval Com- 
mander-in-Chief Expeditionary Force 
and later as Staff Commander of U.S. 
Naval Forces in Germany. Upon his 
retirement with the rank of Captain, 


USNR. he Worthington as 


manager of the export department. 


rejoined 


Mr. Fraser. after graduating from 
with a BMA 


degree. joined Worthington training 


Northeastern University 


course in 1929 and became sales en- 


gineer in various Worthington offices 


and plants throughout the country. In 


1937 he became Chicago district man- 
ager and in 1945 general European 


manager. 





FOR SALE 

American Bosch fuel pump parts “NEW” 
for leading make small diesels. Will repair 
your pump or sell the parts direct to you 


George E. Detzel Company 
2303 Gilbert Ave Cincinnati 6, Ohio 








a 

I 

DIESEL TESTING 
EQUIPMENT 


For Additional Information 
Write 


AUTOMOTIVE PRODUCTS, INC 


1700 Southeast Grand Avenue 
Portland 14, Oregon 














Watch 
For The 


nial y) ‘ 





Coming in 


April 


D.P.S. 
THERMOMETERS 


FEATURES A 


(Repair service available 


No. 416H 


Price $4.60 Ea 


-— 


No. 426D 
Price $3.50 Ea 


— + 


DIESEL PLANT 
SPECIALTIES CO. 


Stevens Point, Wisconsin 








FOR SALE 


Two (2) Diesel Engine Generating Units consisting of two Busch-Sulzer 
Bros. Type 4B60, 250 B.H.P., 257 R.P.M., 4-cylinder diesel engines each 
direct connected to General Electric, 210 K.V.A., 168 K.W., 2300-volt, 
60-cycle, three-phase generator and belt driven General Electric, 125-volt, 


9 K.W., 1150 R.P.M. exciter. 


These units were in service until moved to make room for two larger 
Busch-Sulzer Bros. Diesel Engine Generating Units. 


Units may be examined at power plant in Opelousas, Louisiana. 


For Further information write James Prados, Superintendent, Municipal 


Light & Water Plant, 417 N. Railroad Ave., Opelousas, Louisiana. 


CITY OF OPELOUSAS, OPELOUSAS, LOUISIANA 





Diesel Power and Diesel Transportation 
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Maxim Silencer Co., The 

Muskegon Motor Specialties Co 
Mutual Chemical Company of America 


National Forge & Ordnance Co 
Nordberg Mfg. Co. 
Nugent & Co., Wm. W. 


Oakite Products, Inc 


Penn Electric Switch Co 

Penn Flexible Metclic Tubing Co. 
Powers Regulator Co. 

J. F. Pritchard & Co. 

Purolator Products, Inc. 


Quincy Compressor Co. 


John Reiner & Co. 

Rochester Mfg. Co. 

Rockford Clutch Div., Borg-Warner Corp. 
Roper, George D., Corp. 


Schoonmaker, A. G., Inc 

Scintilla Magneto Div., Bendix Aviation Corp. 
Sealed Power Corp. 

The Sharples Corp. 

Shell Oil Co. 

R. H. Sheppard & Co. 

Sinclair Refining Co. 

E. R. Smith Co., Inc. 

Snap-on Tools Corp. 

Socony-Vacuum Oil Co., Inc. 

Standard Oil Co. (California) 

Standard Oil Co. (Indiana) ss 4th 
Sterling Engine Co. 


Texas Company, The 2nd Cover 
Thomas Flexible Coupling Co. a 

Tide Water Associated Oil Co. 

Tuthill Pump Co. 


U. S. Hoffman Machinery Corp. 
Utilities Engineering Institute 


Van der Horst Corp. 
Viking Pump Co. 
Van Norman Co. 


Waukesha Motor Co. 

Wickes Bros. 

Winslow Engineering Co. 

Woodward Governor Co. 

Worthington Pump & Machinery Corp. ... 
Young Radiator Co. . 


Zalea Bros. 
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ieattin \ Petter Diesels from 3 hp to 36 hp 
are ideal for Compressor Drives, 


You have | Pumping Units, Road Rollers, 
no power problem Tractors, Stone Crushers, Con- 


crete Mixers, Saw Benches, Re- 


frigeration Machinery, Genera- 
when a Petter Diesel tor Sets for marine or industrial 
drives your product! duty, and virtually every ap- 
plication where a dependable 
source of economical power is 


ASSURED AVAILABILITY required. 
WORLD-PROVED DEPENDABILITY 
ROCK-BOTTOM PRICES 
peTTeR Wa/e1-(ccled DIESELS : 


Petter water-cooled diesel engines are available in two basic 
{1-cycle models. Series AV—3 to 12 hp. Series B—12 to 36 hp 
Thermo-syphon tank cooling or radiator. Hand or electric start- 
ing without difficulty, even under sub-zero conditions. Full-speed 
drive from either end or half-speed drive from timing-gear end 
except on B3 and B4 models, Aluminum alloy pistons and re- 
movable cast iron liners. 





HP RPM BORE | STROKE| LENGTH | WIDTH | HEIGHT | WEIGHT 
Cont In In In In In lbs 


36 | 10co-|] 315] 433 | 2975 7 


- + . + 


6/12 -T-Sis) 433 | 365 17.75 | 285 598 


17.75 28.5 406 


+ 


18 - 433 433 435 21 | 37 939 


433 433 21 








MODEL Av2 


433] 433 , 2 1, 























PETTER M-(ooled DIESELS 


TYPE AVA~—3 to 11 hp in 1 and 2-cylinder models. Air-cooled 
by flywheel fan and ducting over finned cylinders and cylinder 


heads. Light weight, low overall dimensions. Hand or electric 
starting. Full-speed drive from either end, or half-speed drive 
from timing-gear end, Totally enclosed, but easily accessible. 
Dependable operation under any climatic conditions. Direct in- 


jection with an open combustion chamber insures easy starting. 





Type HP RPM BORE STROKE| LENGTH | WIDTH HEIGHT | WEIGHT 
] Cont | J In In In In In lbs 

AVAI 3/55 1000- 3.15 433 2975 20 | #29 390 
V7 wan Orr ce 1800 _ -— 4 
AVA2 6/11 1000- 3.15 433 37.75 21 32 558 
1800 























Throughout the world, in over 100 countries, 
Petter Engines, parts and service are available. 
This is an added advantage for you if your equip- pas Spi 
ment is to be sent outside the United States. The om Poe name apn 
Petter factory, one of the most up-to-date and a 
efficient plants in the world, produces 1500 
Petter Diesels every week. Engines are strate- ABOE, Inc. 
gically stocked throughout the United States and 16 

a continuous supply is assured to meet your 7 Empire State 
needs. Write for all the facts as to why Petter | ep 

will serve your needs better. 350 Fifth Avenue 


Dealers: New York 1, N. Y. 
Only a few choice territories still open. Act fast for this valuable franchise. 


MODEL AVA2 4cy 
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Port carbon, bearing failures, and ring sticking 


STANDARD HD 


TRADE MARK 


cut to a minimum with... 


@ stuck rings plagued the Glidden (lowa) Rural Elec- 
trical Co-operative. Overhauls for the plant's seven diesel Di | Oil 
engines were necessary every 3,000 to 4,000 hours. More- ese I 

over, port carbon had to be removed every 300 hours from 


some engines. Bearing failures added to the troubles. 


But that was all changed, in 1947, when a switch was 


STANDARD HD Diesel Oil will help you eliminate costly 
made to STANDARD HD Diesel Oil. ‘ 


maintenance and operating problems. A Standard Oil 
Ring sticking troubles have been eliminated. The first iubrication specialist can show you many plants where 
diesel to use STANDARD HD has now operated 15,000 STANDARD HD gives this cost-reducing performance. 


hours without overhaul and shows no sign of requiring 






one. Carbon formation has been reduced to the point 

where it is only necessary to clean ports every 600 hours Call the nearest Standard Oil Company (Indiana) office, 

instead of every 300 hours. Bearing maintenance has or write Standard Oil Company (Indiana), 910 South 

ceased to be a problem. Michigan Avenue, Chicago 80, Illinois, for the services 
The experience of this diesel operator indicates how of a lubrication specialist. 


» 


STANDARD OIL COMPANY (iNpiana) EMD 


